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C H A I N E R  I .  I N T R O D U C T I O N  
The Republic of Ireland is a small open economy of 2.9 million 
people on 27 thousand square miles on an island off the west coast of 
Europe (Ireland, Central Statistics Office 1968, p. 4). Gross national 
product per capita is E500 or $1200, The country is not rich in natural 
resources and over 16000 people emigrate each year. The decade 1958-68 
was characterized by economic growth with real GNP rising at an average 
of 4.1 percent per year. This compares with an average growth rate of 
4.8 percent for the OECD countries as a whole (Organization for Economic 
Cooperation and Development 1969, p. 27). In the decade 1948-58 the 
Irish economy had an average annual growth rate of 0.7 percent. The 
raising of the Irish growth rate to OECD standards is regarded as a 
major achievement. The source of this growth was manufacturing industry 
which increased its share of national output over the period. From 
1960 to 1964 its share was 29 percent, while from 1965 to 1969 its 
share was 33 percent. In contrast agriculture's share declined from 23 
percent to 19 percent (Ireland. Department of Finance 1970, p. 120). 
The decline in the relative importance of agriculture accelerated the 
outflow of labor from the land. The difference between this outflow 
and the absorption by the rest of the economy accounts for most of Ire­
land's net emigration. 
Ireland's Dependence on Trade 
The dependence of Irish economic growth on the development of ex­
port markets ii clearly recognized in the Government's Third Programme 
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for Economic and Social Development; 
The decisive influence which external trading can exercise on 
the growth of the economy has been clearly shown in the course 
of the first and second programmes (1958-68). A rising trend 
in production and employment can only be sustained if the 
greater part of the end product can profitably be exported. 
Moreover, the growing imports of raw materials, semi­
manufactures and capital goods, which are an inevitable con­
comitant of economic expansion can only be financed in the long 
run from export earnings (Ireland. Department of Finance 1969, 
P. 21). 
From 1964 to 1969 exports averaged 33 percent of GNP and imports 39 
percent. A 4 percent annual growth rate of GNP which is the official 
target of the Third Programme is estimated to require a 9 percent growth 
of exports and of imports. By 1972 this would increase exports 
to 43 percent of GNP and imports to 49 percent. This 4 percent 
annual growth rate of GNP fails short of the 5.5 percent which it 
is estimated is required to achieve full employment (5,000 net emigra­
tion) by 1981 (Ireland. National Industrial Economic Council 1967, p. 34). 
Merchandise trade is the largest component of the Irish balance of 
payments. From 1964 to 1969 merchandise exports averaged 71 percent of 
total exports annually and merchandise imports averaged 92 percent of 
total imports. There was a substantial deficit on merchandise trade 
averaging fcl50 million a year, or 13 percent of GNP, Over 80 percent of 
this is financed by the other components of the current account which had 
an average annual surplus of fel24 million. Of this, 32 percent is ac­
counted for by tourism and travel, 16 percent by investment income and 
13 percent by emigrants remittances. The remainder is financed by a net 
capital inflow which averaged ]b28 million from 1964 to 1969. 
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Demand Management in an Open Economy-
Modern macroeconomic theory singles out aggregate demand as the 
key determinant of the level of economic activity in the short run. A 
high level of aggregate demand tends to push the economy to full capacity 
and to increase the rate of inflation; a low level tends to pull the 
economy below capacity and to decrease the rate of inflation. The im­
plication for economic policy is clear; alter the level of demand to 
achieve the desired level of economic activity. Such a policy is known 
as demand management. 
Aggregate demand can be affected directly by the government by 
altering the level of its own demand. Otherwise the government may use 
its taxing and spending powers or monetary policy to alter private de­
mand. Thus, if the level of demand is deemed excessive, the government 
can either reduce its own demand or private demand or some combination 
of the two. If the level of demand is deemed deficient the government 
should increase its own demand or private demand or a combination of two. 
Such a demand management policy is said to be countercyclical. In 
Ireland, however, demand management policy has often failed to operate 
countercyclically. 
The procyclical nature of Irish monetary and fiscal policy is a 
consequence of the openness of the Irish economy. The current balance 
of the balance of international payments is not only a component but a 
determinant of the level of aggregate demand. A worsening of the current 
balance reduces aggregate demand directly and is often followed by 
monetary and fiscal policies which further reduce aggregate demand. 
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Improvement in the current balance raises aggregate demand and is often 
accompanied by expansionary government policies; 
Low export demand has sometimes necessitated, as 'in 1965, 
deflationary public expenditure [policies] for balance of pay­
ments reasons at times when weakening of exports was itself 
exerting a restrictive influence. In 1966 exports were still 
not very buoyant in the first half of the year and the effects 
of this were reinforced by falls in nonexport demand following 
the further cutbacks in public expenditure programs announced 
in the budget. As ... the current external balance improved 
policies were relaxed. Public expenditure was greatly ex­
panded in 1968 at a time when exports and private fixed in­
vestment were beginning to rise relatively fast... (Organization 
for Economic Cooperation and Development 1969, p. 26). 
It is unlikely that Irish monetary and fiscal policies can be made to 
operate countercyclically. However, increased knowledge of the short-
term impact of these policies can reduce their procyclical effect. 
Such knowledge can, in principle, be generated by estimating macro-
econometric models. 
Decision to Build a Quarterly Macroeconometric Model 
While models based on an annual time period are undoubtedly useful, 
there is no substitute for quarterly models in the analysis of short term 
macroeconomic movements. These intra-year changes are of vital sig­
nificance for demand management policy, and even for management of 
relatively large business corporations. No government waits for the 
annual figures before assessing the state of the economy or acting to 
alter undesirable trends. If such trends can be reversed then it is 
clearly desirable to do so as quickly as possible. This is especially 
true because of the time lags involved; the lag between data collection 
and data publication, the lag between data publication and the decision 
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to change policy, the lag between the policy decision and its imple­
mentation, and the lag between the policy implementation and its ef­
fects on economic behavior. For these reasons most countries collect 
and publish short-term series which are used to assess economic condi­
tions and to form a basis for economic policy changes. These series 
are also of considerable interest to the economic researcher interested 
in discovering the relationships among economic magnitudes. Such rela­
tionships tend to become obscured as the time period lengthens so that 
annual data may fail to reveal their existence. In a rapidly changing 
world, last year may be the same as pre-history to the economic agent. 
For these reasons quarterly macroeconometric models have been built at 
an increasing rate over the last twenty years. 
A typical quarterly macroeconometric model has the form 
AY^ + BY. , + CX^ = E. 
t t-i t t 
where Y^, X^, are vectors of endogenous, exogenous, and residual 
variables respectively, and A, B, and C are coefficient matrices. Y^_^ 
is a vector of lagged endogenous variables. Such models are estimated 
by some form of regression analysis and it is assumed that A and B are 
constant throughout the sample period; they do not vary as t varies. 
(In practice, simple infrequent structural changes can be handled with 
dummy variables.) Clearly there is an upper limit to the length of the 
sample period for which constant structure may be assumed, and this limit 
is more restrictive for samples of annual as opposed to quarterly data. 
A sample size of twenty observations requires the sample period 1949-68 
if the time period is a year and the sample period 1964-68 if the time 
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period Is a quarter. The assumption of constant structure is more 
easily maintained for 1964-68 than for 1949-68. This is the statistical 
advantage of a quarterly time period. 
This advantage, however, must be weighed against the lower re­
liability of quarterly data (as will be discussed below). In addition, 
if seasonally adjusted data are used, the adjustment procedure may in­
troduce errors of measurement. These problems notwithstanding it was 
decided that to build a quarterly macroeconometric model of the Irish 
econony for policy purposes would be a useful exercise. 
Ireland's Dependence on the United Kigndom 
Because of its dependence on trade, as noted above, a quarterly 
macroeconometric model of the Irish economy should contain a relatively 
disaggregated foreign sector. That is, several import and export func­
tions should be included in the model. The export functions can most 
conveniently be related to United Kingdom (UK) variables because of 
that country's importance as a trading partner. 
The U.K. accounted for 73 percent of annual merchandise exports 
and 55 percent of merchandise imports during 1964 to 1969. The bulk of 
Irish net earnings on tourism and travel (85%) are as a result of spend­
ing by residents of the United Kingdom. This close trading relationship 
is reflected by the Free Trade Agreement signed by the two countries in 
1965. This provided for the gradual elimination of barriers to trade 
in industrial products and increased access to the UK for Irish agri­
cultural exports. Certain agricultural exports would also be treated 
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as UK domestic production for the purposes of subsidies and guaranteed 
prices. The Irish government has also applied for entry to the European 
Economic Community on each occasion that the UK has done so. 
The close Anglo-Irish trading relationship is reinforced by rela­
tively free movements of capital and labor between the two countries. 
The bulk of Irish emigrants go to the UK and there are close ties be­
tween corporations in the two countries. The Irish and British pounds 
have equal value and sterling circulates freely in Ireland. Irish 
financial intermediaries have access to the British financial markets 
and Irish interest rates are closely tied to their British counterparts. 
Thus a quarterly macroeconometric model of the Irish economy, as 
envisaged by this researcher, would be built around several import and 
export functions. Although it would be possible to take the UK vari­
ables as exogenous, the availability of quarterly national accounts for 
the UK during the period makes it possible to estimate a model of the 
entire Anglo-Irish economy. This was the approach adopted by this re­
searcher because it was felt that it would be useful to examine how 
changes in the UK affect the Irish econony. 
The outline of the study is as follows. Chapter II derives quarterly 
estimates for Irish gross national expenditure and its components. This 
material is presented at this point because the limits prescribed by 
the data produced in this chapter determine the type of model that can 
be estimated. Chapter III is a review of relevant literature. Models 
designed to explain how fluctuations in economic activity are spread 
among countries are called transmission models of international trade. 
These models are reviewed in that chapter along with selected macro-
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econometric studies of the two economies. The model used in this study 
is derived and estimated in Chapter IV, Tests of its predictive ability 
are presented in Chapter V. Multipliers are presented in Chapter VI and 
a procedure for simulating the impact on Ireland of changes in the UK 
is illustrated. The study ends with a summary, conclusions and some sug­
gestions for further research. 
CHAPTER II. ESTIMATES OF IRISH QUARTERLY NATIONAL ACCOUNTS 
Quarterly data are often less reliable than their annual counter­
parts. Because of limited resources complete censuses cannot be under­
taken by national statistical offices very frequently. For this reason 
much data published by statistical offices reflects some degree of inter 
polation between census benchmarks, and the latest data reflect extrapol 
tions from the most recent benchmarks. Because annual data reflect 
interpolations, the problem with quarterly data is not so much that they 
are interpolations, but that they usually reflect a greater degree of 
interpolation and that this interpolation is often performed using fewer 
or less- reliable indicators than are available for the annual figures. 
For example, complete enumerations are often taken only once a year and 
the quarterly data are based on sample surveys. In addition, some data 
are only available once a year, such as certain tax returns and data in 
relation to unincorporated enterprises. Finally quarterly data may be 
less reliable than annual data because certain time errors become more 
acute as the accounting period shortens; 
This gives rise to two types of error. The first is usually 
called "float;" this stems from the fact that parties to the 
same transaction may nevertheless record it at different times, 
so creating a difference between the income and expenditures 
side of the accounts in any given period. Other timing errors 
occur simply because transactions are wrongly recorded. Both 
these types of error are relatively more serious for quarterly 
than for annual accounts (Organization for Economic Cooperation 
and Development 1968, p. 13). 
The Irish Central Statistics Office does not publish estimates of 
Irish quarterly national accounts. What it does publish are short term 
economic indicators, such as a retail sales index and the number of new 
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houses built. In principle, a macroeconometric model might be built 
using the short term indicators as was done for the United Kingdom 
(Klein, Ball, Hazelwood and Vandome 1961). A similar approach was 
adopted by Baker and Durkan in their analysis of Irish imports (1969a, 
1969b, 1969c, 1970a). Such models however, are more useful for fore­
casting than for policy simulations, and an alternative procedure is to 
use the available indicators to make estimates of national accounts 
magnitudes on a quarterly basis. 
The national accounts system has at least three advantages for the 
macroeconometric model builder; it reflects macroeconomic theory by 
classifying transactions into categories which have been found useful 
for economic analysis; it is a comprehensive and consistent accounting 
system which has been developed over many years to minimize errors of 
measurement and to provide as many alternative estimates of the same 
magnitude as possible, and it provides the model builder with identities -
a most convenient device for handling macroeconomic variables. 
Procedures for Interpolating Annual Data 
Although quarterly estimates of national accounts magnitudes (except 
for trade figures) are not available for Ireland some unofficial estimates 
are available. R. C. Geary in an unpublished study estimated aggregates 
on the expenditure side of the accounts (Geary and O'Donoghue, 1968). 
Personal expenditure on consumers goods and services was estimated by 
regression against hotel receipts. Exports and imports of goods were 
11 
obtained from the monthly trade statistics and all other magnitudes 
were estimated by regression against time. As will be seen below, a 
similar method was used in this study to estimate personal expenditure 
on consumers goods and services and exports and imports of goods but 
all other series were estimated differently. Dermot McAleese (1970) 
estimated Irish personal disposable income by interpolating the annual 
figures using the index of transportable goods output. That proceudre 
was not used in this study. 
Quarterly estimates based on interpolation of annual figures can be 
derived in two ways; with or without using a related quarterly time 
series. It is preferable to use a related time series if one is avail­
able that is reasonably highly correlated with the series in question 
and if an appropriate interpolation procedure is applied. It was because 
most of the important series used in the macroeconometric model esti­
mated in this study could be derived using related series that the 
researcher believed the project to be a worthwhile exercise. 
Interpolation using a related series 
Interpolation procedures using related series can be classified 
into those using correlation methods and those which do not. An example 
of a noncorrelation method is one where the trend of the two series is 
calculated using an average of the annual end points and some non-
stochastic function of the deviation of the known quarterly value from 
its trend is imposed on the trend of the unknown series. In the simplest 
case let y^ be the unknown series and x^ be the known series (t = 
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-1, 0, 1, ...). Suppose y y^, x_^, x^, x^ are known and the problem 
is to estimate y^. Let the deviation from trend be written 
u = *0 - + Xi) 
V = Yo - t(y_i + Yi) . 
The estimate of v, written v, is some nonstochastic function (perhaps 
the identity function)of u so that the estimate of y^, written y^, is 
A 
YQ = f(u) + + vi) . 
Friedman (1962) suggests making f a stochastic function by regressing 
V against u, perhaps on an annual basis. This is an example of a cor­
relation method. 
In this study it was decided not to use deviations from trend as 
suggested by Friedman because estimation of the trend introduces an 
unnecessary source of error into the estimates. Rather it was decided 
to regress annual values of y on x directly and then estimate the 
quarterly values of y from the regression equation 
y^ = a + bx^ . 
The regression was estimated using annual values of x and y. Inserting 
quarterly values into this equation, however, would almost surely lead 
to extrapolation since some quarterly x^ would be outside the observed 
(annual) values. Thus it was decided to convert the x^ to annual rates 
by multiplying them by four before inserting them into the equation. 
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This would not eliminate extrapolation, however, because of the 
problem of seasonality. If a quarterly value is over 25 percent of the 
annual value because of seasonality, then at an annual rate it will be 
larger than the annual value. Thus, it was decided to correct the re­
lated series for seasonality before inserting them into the regression 
equation. This is also in line with the recommendation of Friedman 
(1962) who maintained that two series might be highly correlated but 
that the influence of different seasonal factors might reduce the 
correlation. As a result, the quarterly estimates are seasonally adjusted 
at annual rates. The seasonal adjustment procedure used will be discussed 
below. 
Interpolation without a related series 
It was not possible to estimate all the Irish national accounts 
aggregates used in this study using a related series. In those cases 
where no series was available quarterly estimates, seasonally adjusted 
at annual rates, were made using a technique developed by Sandee and 
Lisman (1962). 
This technique fits a nonlinear trend to the annual data using a 
centered three year weighted moving average. Their analysis is in terms 
of x^, one fourth of the observed annual total X^. Their results are 
therefore quarterly values. But since their quarterly values are linear 
combinations of the x^, the same linear combinations of the will give 
quarterly values at annual rates. They begin from the model 
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! » « d Xt-l 
j c f c 
ïf" b f b 
Yt^ d e a 
where Y^ is the quarterly value of the unknown series at an annual rate, 
J = I, II, III, IV. Notice that the coefficient matrix is symmetric. 
This assumption means that if = X^^^, then Yt = Y^^, Y^^ = Y^^ 
Sandee and Lisman then derive six conditions on the coefficients 
a, b, c, d, e, f which enables them to solve the system. All these con­
ditions except their sixth follow from their assumed model. The sixth 
assumes that the trend is a sinusoid which they regard as "a quite 
reasonable and natural condition for an alternating series in Xj-." On 
inspection of the Irish data this assumption appears justified. (See 
Figure 2.1 for an example.) The solution to the system then becomes: 
Y 0.291 0.793 -0.084 
J Xt-l 
Y -0.041 1.207 -0.166 
Y 
II 




-0.084 0.793 0.291 
^t+l 
This procedure yields seasonally adjusted estimates. All irregular 
movements are lost and the cyclical factor may be overemphasized. The 
reason for this is that a moving average of a random series will generate 
a cycle. This is known as the Slutsky-Yule effect (Yamane 1967, p. 870). 
However, this procedure was used only for very small parts of the national 
accounts and is the best that could be done in those cases. 
ANNUAL DATA 
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Figure 2.1. Annual data on other building and construction 
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Adjustment of the Quarterly Estimates to the Annual Totals 
When the quarterly results were obtained it seemed natural to ad­
just them so that they summed to the observed annual total. This is 
usually done by national statistical offices. One way to do this would 
be to distribute the difference equally among the four quarters. This 
would not disturb the pattern of the last three quarters but would put 
all the adjustment between the fourth and first quarter, A second method 
would be to distribute the difference proportionately among the four 
quarters. This could still alter the pattern between the fourth and 
first quarters if the first year (fourth quarter) was adjusted in the 
opposite direction from the second year (first quarter). 
The method of adjustment employed by the Office of Business Economics 
of the U,S. Department of Commerce to adjust the national accounts was 
developed by V, Lewis Bassie and later published in Bassie (1958, 
pp, 653-661), He fits a cubic polynomial to the required adjustments 
and finds each quarter's adjustment by taking the definite integral of 
the polynomial. To adapt his method for this study would be cumbersome 
so a nonlinear trend was fit using the Sandee-Lisman method (described 
above). The resulting adjusted series contained several different turn­
ing points than the unadjusted series. On the basis of these results it 
was decided that the Irish series contained too many fine movements to be 
amenable to such adjustment. 
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The Seasonal Adjustment Procedure 
Quarterly estimates derived by smooth interpolation of the annual 
totals must be interpreted as seasonally adjusted. In addition, the 
interpolation procedure using related series discussed above provides 
seasonally adjusted estimates. Thus the question of which is better, 
seasonally adjusted or unadjusted data, for estimation of a macroeconomet-
ric model does not arise for this study. When seasonally adjusted series 
were already available they were adopted because this researcher be­
lieved that researchers in Dublin were better able to use personal judg­
ment in estimating the seasonal variation. In other cases, the researcher 
used the ratio to moving average technique . 
The ratio to moving average technique is used by the United Kingdom 
(Maurice 1968, p. 54), and has been put on a computer program by the 
United States Census Bureau. This program is employed extensively through­
out the world (Shishkin, 1957). 
The method of seasonal correction begins by adjusting the series 
for temporary special factors which might obscure the seasonality such 
as strikes. Then some model is hypothesized about the observations. 
Usually this model attributes the observed value (x) to the product (or 
sum) of cyclical (c) seasonal (s), trend (t) and irregular factors (e); 
X — 
First, an estimate of c«t is made. Laser uses his quasilinear trend 
method (Leser 1965a) but most statisticians use some form of moving average. 
Given the series of cycle by trend estimates ct, the observed series x is 
divided by it 
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et et 
este = s e  ,  
Then some type of average of —^ is computed to eliminate e (assuming T 
observations for each quarter) 
1 
s = Y Z se . 
Finally x is divided by s to yield the unadjusted series 
21 = £ite ^  ^ te . 
s s 
The method can be applied with varying degrees of sophistication. 
Shifting seasonality over time can be allowed for by estimating s by a 
moving average. Some other measure of central tendency might also be 
used such as the mode or modified mean (average after the maximum and 
minimum values have been removed). It is this arbitrary or subjective 
nature of s that is the strength and weakness of the method. Allowance 
is made for personal judgment on the part of the statistician but no esti­
mate of the accuracy of his judgment is provided. 
Quarterly Estimates of Irish Cross National 
Expenditure and Its Components 
The annual data on the Irish national accounts estimates gross 
national product in three ways; the income, output and expenditure 
methods. Only the expenditure side was estimated on a quarterly basis 
in this study because of the lack of information on quarterly agricultural 
income and output. Expenditure estimates are still useful, however, 
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because they can be used to estimate aggregate demand and its component 
functions and these are of crucial importance for macroeconometric model 
building. 
The expenditure estimates refer to the years 1961 through 1968, This 
period was chosen because 1961 was the first year of the retail sales 
index and 1968 was the latest year for which annual national accounts 
were available. The components of gross national expenditure were esti­
mated in less detail on a quarterly basis than is provided annually. The 
breakdown adopted was dictated by the availability of suitable interpola­
tion procedures. 
Where interpolation was made using the Sandee-Lisman procedure more 
detailed estimates might have been presented. But the sum of the quar­
terly estimates of the detailed components would be equal to the esti­
mates that would be obtained if the procedure was applied directly to 
the total. Since the resulting estimates must be viewed as unsatisfac­
tory for estimating detailed functional relationships in a macroecono­
metric study, detailed quarterly estimates obtained by smooth inter­
polations are not presented. 
The procedures by which quarterly estimates of gross national ex­
penditure and its components were obtained are summarized in Tables 2.1 
and 2.2. Smooth interpolations were made for investment in other build­
ing and construction, agricultural stocks, net factor income from abroad, 
and net exports of services other than factor income flows. Together 
these amounted to L145 million or 14.5 percent of gross national ex­
penditure in 1968, as can be seen from Table 2.3. 
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Table 2.1. Summary of methods used to interpolate expenditure on gross 
national product in current prices 
Component Related series or 
smooth interpolation 
Personal expenditure on consumer retail sales index 1961-64 
goods and services 
Gross domestic physical capital 
formation 
Building and construction 
Dwellings 
Other (including roads) 
Machinery and equipment 
Imported 
Home produced 
turnover tax receipts 1965-68 
new houses built under state-aided 
schemes 
smooth interpolation 
imports of producers goods 
ready for use 
volume of production by metals and 
engineering sector less exports of 
machinery and transport equipment 
Value of physical changes in 
stocks and work in progress 
Nonagricultural 
Livestock 
Net expenditure by public 
authorities on current 
goods and services 
final expenditure 
smooth interpolation 
supply services minus certain 
transfer payments 
Net factor income from abroad 
Exports of goods 




Net exports of services other 
than factor income flows 
smooth interpolation 
21 
Table 2.2, Summary of methods used to interpolate expenditure on gross 
national product in constant (1958) prices 
Component Price deflator, related series 
or smooth interpolation 
Personal expenditure on consumer 
goods and services 
Gross domestic physical capital 
formation 
Building and construction 
Dwellings 
Other (including roads) 
Machinery and equipment 
Imported 
Home produced 
Value of physical changes in 




Net expenditure by public author­
ities on current goods and 
services 
Net factor income from abroad 
Exports of goods 
Imports of goods 
Net exports of services 
other than factor 
income flows 
two quarter moving average of the 
consumer price index 
new houses built 
smooth interpolation 
wholesale price index for 
imported producer goods 
wholesale price index for 
capital goods 
final expenditure in constant prices 
smooth interpolation 
smooth interpolation of implicit 
price deflator 
smooth interpolation 
export price index 
import price index 
smooth interpolation 
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Table 2.3. Expenditure on gross national product in 1968 (Current 
prices in fe million and percent) 
Component Amount Percent 
Personal expenditure on consumer goods 
and services 872 
Gross domestic physical capital 
formation 269 
Building and construction 145 
Dwellings 50 
Other (including roads) 95 
Machinery and equipment 107 
Imported 79 
Home produced 28 
Value of physical changes in stocks 
and work in progress 17 
Nonagricultural 12 
Livestock 5 
Net expenditure by public authorities 
on current goods and services 169 
Net factor income from abroad 58 
Exports of goods 318 
Less imports of goods -485 
Net exports of services other than 







6 . 1  








6 . 8  
Total expenditure on gross national 
product 1288 100.0 
Source; Ireland. Central Statistics Office 1970a. 
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Other building and construction investment consists of roads 
and an "other" category in the annual tables. Expenditure on roads has 
shown little change during 1961-68 and such expenditure is planned in 
advance and in an annual program. Aside from seasonal factors which 
are assumed to have been eliminated here anyhow, it seems reasonable 
to assume that quarterly estimates of expenditure on roads followed a 
smooth trend. The remaining component of other building and construction 
investment followed a steady upward trend on an annual basis during 
1961-68, rising in the recession year of 1966, The assumption of a 
smooth trend seemed reasonable for this item also. 
Estimation of quarterly values for changes in the value of live­
stock numbers by a smooth trend is less satisfactory. This is the pro­
cedure followed by the U.S. Department of Commerce in making estimates 
for that country and their resources are much greater than those avail­
able to this researcher. However, this component of the national ac­
counts has more significance in Ireland than the U.S. Data on livestock 
numbers is available for Ireland twice a year and in the future these 
figures may be the basis of more satisfactory estimates. Two problems 
will have to be solved; the June data will have to be corrected for 
seasonality and a seasonally corrected price index will have to be de­
rived. It is likely that the resulting semi-annual estimates will be 
smoothly interpolated to provide the other two observations. 
Smooth interpolation of net factor income from abroad was made after 
an unsuccessful search for related United Kingdom series. In particular 
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quarterly data on investment income for the UK and its components, and 
on profits, were tried but the fit was always unsatisfactory on an annual 
basis. Future research on the capital account of the Irish balance of 
payments is likely to produce some usable related series. 
Finally, net exports of services excluding factor income flows were 
estimated using a smooth interpolation. Tourist exports and imports 
were the largest components of this item. Considerable effort was put 
into finding related series for tourism. Hotel receipts from residents 
and non-residents were tried but with no success. These data were trans­
formed and alternative functional forms were tried but again with no suc­
cess. Data on passenger movements were also tried unsuccessfully. 
These results were disappointing to this researcher who was particularly 
interested in studying tourist exports. 
The remainder of gross national expenditure and its components was 
estimated using related series. The results are presented in Tables 1-4 
of Appendix A. The regression equations are presented in Table 2.4. The 
procedures followed are described in detail in the next section. The raw 
data for related series when not seasonally corrected was obtained from 
Ireland. Central Statistics Office (1961 through 1964) and Ireland, Central 
Statistics Office (1965 through 1970) unless otherwise specified. 
Personal expenditure on consumers goods and services 
Personal expenditure on consumers goods and services amounted to 
•L872 million in 1968 or 67.7 percent of gross national product, and it 
is the availability of reliable estimates of this aggregate that makes 
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Table 2.4. Regression equations used in interpolating GNE 
R2 F 
log C = 1.0043 + 1.1409 log RS 0.9998 18,417.0 
(0.0084) 
C = 42.977 + 47.0732 TT 0.9966 878.6 
(1.5881) 
In DC = -9.1867 + 1.3928 H 0.9943 1,212 
(0.0400) 
In DK = 2.0263 + 0.1206(H/1000) 0.9902 708 
(0.0045) 
log HP = 1.3597 + 0.0098 MEV - 0.0545X7 0.9227 428 
(0.0032) (0.0271) 
log MPN = 2.7663 + 0.0223 MP 0.9858 485.7 
(0.0010) 
PS = 8.4024 + 10.1392 PFE , 0.9690 219.0 
- L 
s = 5.8094 + 7.5964 FE_^ 0.9520 132.9 
Where C = personal expenditure on consumer goods and services 
RS - retail sales index 
TT = turnover tax receipts 
DC = investment in dwellings in current prices 
DK = investment in dwellings in constant prices 
H = new houses built under state ordered schemes 
MEV= volume of production of metal and engineering in­
dustrial group 
Xj = exports of machinery and transport equipment 
MPN= imports of producers goods ready for use adjusted 
for national accounts purposes 
MP = imports of producers goods ready for use 
HP = purchases of home produced machinery and equipment 
PFE= final expenditure in current prices 
FE = final expenditure in constant prices 
PS = book value of nonagricultural stocks and work in 
progress 
S = value of nonagricultural stocks and work in progress 
in constant prices 
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possible the estimation of the national accounts on a quarterly basis. 
Indeed the interpolation of the annual estimates to obtain the quarterly 
estimates is nothing more than an extension of the technique used to 
obtain the annual estimates themselves. 
In the main, the data underlying the quarterly estimates 
of consumer purchases...are essentially the same as those 
used to interpolate the annual estimates between the census 
based benchmarks....These data are based primarily on the 
relative movements of retail sales....(U.S. Department of 
Commerce 1958, pp. 96-97). 
Ireland first published an index of average retail sales in 1961, and 
so quarterly estimates of personal expenditure on consumers goods and 
services can be made from that date. 
National statistical offices do not rely solely on the retail sales 
index. In the United States "use is also made of unpublished compilations 
of sales tax data, sales data from trade associations and other private 
organizations, quantity and price information for individual groups of 
commodities and Federal retail excise tax collections"(ibid). This is 
because much personal expenditure does not take place in retail sales. 
For example, sales of services usually occur outside retail stores and 
these have been a growing part of the consumers budget. Thus, estimates 
of consumer services are usually made from information other than the 
retail sales index. Such detailed information on specific commodities 
was not available to this researcher, although some might be obtained. 
There is some information available on indirect taxes such as excise tax 
receipts on drink and tobacco and customs duties. Incorporation of this 
information into estimates on personal expenditure on consumer goods and 
services must await the future, however. 
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One indirect tax, the turnover tax was used here. This tax was 
introduced at the end of 1963. The tax rate (2^7.) was left unchanged 
until 1970, The tax is collected with an average lag of one month and 
so a quarterly series lagged one month of turnover tax receipts provides 
a basis for interpolation of consumption. 
From 1964 to 1968, therefore, there are two indicators of changes 
in personal consumption expenditure. If the two indicators have identi­
cal movements then it would not matter whether any one or both were used 
to perform the interpolation. Since regression was used, however, identi­
cal movements would probably cause problems of multicollinearity if both 
were used. On the other hand, if the movements in the two indicators di­
verged then either they reflected different parts of consumption or one 
was incorrect. To check out these possibilities the performance of the 
two series as indicators of the year-to-year changes in personal expendi­
ture on consumers goods and services was examined. The turnover tax was 
converted to an index (1966 = 100) and two consumption indexes were com­
puted (1961 = 100, 1966 = 100). The results are presented in Table 2.5. 
Table 2.5. Performance of consumption indicators on an annual basis 
1961 1962 1963 1964 1965 1966 1967 1968 
Retail sales index 1961=100 100 107 113 124 132 135 141 
Consumption index 1961=100 100 108 115 128 143 151 167 186 
Turnover tax index 1966=100 88 95 100 107 118 
Consumption index 1966=100 89 94 100 105 117 
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The choice of 1966 as the base year for the turnover tax index is not 
completely arbitrary. For reasons discussed below, in spite of the close 
fit for the turnover tax in 1964, the quarterly estimates are suspect in 
that year. Thus, 1965 was the earliest possible choice of base year. 
The 1968 estimates of the national accounts are still preliminary and 
so 1967 was the latest possible choice of base year. The year chosen 
was intermediate between the earliest and latest possible base years. 
Other possible base years were tried and the results did not differ 
significantly. 
As can be seen from Table 2.5 the retail sales indicator tends to 
underestimate consumption and the turnover tax tends to overestimate it. 
Furthermore the turnover tax gives a much closer fit than the retail sales 
index in the period common to both indicators. The poorer performance 
of the retail sales index may have been due to the unrepresentative sample 
on which it was based. The sample was drawn on the basis of the 1956 
Census of Distribution and the rapid structural changes in distribution 
after 1956 may have made the sample obsolete. Although a new Census was 
undertaken in 1966 a new index was not established until 1969. 
Because of the poorer performance of the retail sales index it was 
not used as a related series for interpolation in the latter part of 
the period 1961-68. Surprising as it may seem in the light of the in­
formation contained in Table 2.5 the turnover tax was not used as a re­
lated series in 1964. This decision was based on the uncertainty sur­
rounding the turnover tax figures in that year, the first year of its 
operation. This year was the only year in which the turnover tax index 
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underestimated the consumption index. This underestimation may reflect 
the fall in seasonally adjusted turnover tax receipts in the third 
quarter--a fall which was not reflected by a corresponding fall in the 
retail sales index. In addition using the retail sales index as a re­
lated series for 1961-63 and turnover tax receipts for 1964-68 led to a 
fall in personal expenditure on consumer goods and services in the first 
quarter of 1964. This turning point was not reflected by the retail sales 
index either. For these reasons the retail sales index was used for 1961-
64 and the turnover tax receipts for 1965-68. 
Turnover tax receipts were seasonally adjusted by the indices cal­
culated by Baker and Durkan (1970b). Seasonal indices for the retail 
sales index were obtained by the ratio to moving average technique. 
Quarterly estimates of personal expenditure on consumer goods and services 
in constant (1958) prices were obtained by dividing the current price 
estimates by the consumer price index. This index refers to the middle 
of the quarter and so a two quarter moving average was used. No seasonal 
adjustment was applied to the consumer price index, following Leser (1965a). 
Gross domestic physical capital formation 
Gross domestic physical capital formation amounted to L269 million 
in 1968 or 20.9 percent of expenditure on gross national product. This 
was subdivided into gross domestic fixed investment (fe252 million) and 
the value of physical changes in stocks and work in progress (tl7 
million). Gross domestic fixed capital formation was composed of in­
vestment in building and construction and investment in machinery and 
equipment. 
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Investment in building and construction amounted to tl45 million in 
1968 or 11.2 percent of expenditure on gross national product. This was 
subdivided into investment in dwellings (fe50 million) and all other in­
vestment in building and construction. The latter, as mentioned above 
was estimated by smooth interpolation. 
Prior to 1955 the British Central Statistics Office estimated the 
quarterly figure for investment in dwellings by 
...converting the number of starts, completions and dwellings 
under construction into an estimate of the numbers of equiva­
lent completions in the period and multiplying by average 
prices per dwelling (Maurice 1968, pp. 377-78). 
A crude form of this procedure was used in this study. 
Officials of the Central Statistics Office told the researcher that 
the dwellings figure in the national accounts refers to houses completed 
and not work in progress. A related quarterly series was then found to 
be new houses built under state aided schemes. This series was amended 
in 1968 to include the (small) number of houses built without state aid. 
The revised series was used to provide estimates of the old series in 
1968. 
A series on the number of new houses built has the disadvantage that 
it does not adequately reflect changes in the value of these houses. The 
price of private houses has been rising spectacularly in Ireland over the 
last decade. On the other hand, the changing proportion of the total 
accounted for by government housing caused the implicit price deflator 
for dwellings to behave in a peculiar manner. It was concluded that 
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changes in the value of housing cannot be incorporated into the estimates 
until the two components of dwellings are estimated separately. This 
must await the future. The houses built series was used to estimate both 
the current and constant price figures for dwellings. No seasonal ad­
justment was applied following Leser (1965a) . 
Because of the importance of the government in the Irish housing 
industry the annual figures for dwellings were taken to relate to the 
financial year. The quarterly estimates, however, refer to the calendar 
year. 
Investment in machinery and equipment amounted to 4107 million in 
1968 or 8.3 percent of expenditure on gross national product. This was 
composed of investment of t79 million in imported machinery and equipment, 
the remaining fe27 coming from domestic production. These figures re­
flect the fact that Ireland is a small country which is less industrialized 
than most Western economies and so most of its machinery and equipment is 
imported. The Central Statistics Office publishes a series of imports 
of producers goods ready for use which was used as a related series for 
imported machinery and equipment. The two series do not exactly coin­
cide because certain adjustments are made to the trade figures for 
national accounts purposes (e.g., importers profit margins are added). 
Seasonally adjusted import figures were obtained from Baker and 
Durkan (1969a) for 1961-63, Baker and Durkan (1970b) for 1967-68 and 
were calculated by this researcher for 1964-66. Baker and Durkan's 
1964-66 figures were not used because they did not take account of the 
lumpiness of ship and aircraft imports on the seasonal indices. (It 
32 
should be mentioned that it was their later work which pointed out the 
need to do this.) Estimates in constant prices were obtained by dividing 
the current imported capital estimates by the wholesale price index for 
imported capital goods. 
Investment in home produced machinery and equipment was estimated 
using two related series; volume of production by the metals and 
engineering sector, and exports of machinery and transport equipment. 
Although this procedure gives good results on an annual basis, disag­
gregation would be likely to give greatly improved estimates. In par­
ticular, subdivision into electric machinery and nonelectric machinery 
should be possible. This development must also await the future. The 
constant price estimates were obtained by division of the current price 
estimates by the wholesale price index for capital goods. The volume of 
production index was seasonally adjusted using the ratio to moving average 
technique. 
The value of physical changes in stocks and work in progress is 
composed of the value of physical changes in nonagricultural stocks 
(•L12 million in 1968) and the value of changes in the number of livestock 
on farms (kl5 million). The latter, as mentioned above, was estimated 
by smooth interpolation. 
It is the opinion of this researcher that satisfactory estimates of 
changes in nonagricultural stocks cannot be obtained except by direct 
survey. In the absence of such surveys the choice is among unsatisfactory 
estimates and the figures presented in this study should not be used in 
a macroeconometric model except as part of a larger aggregate. 
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A possible indirect method of estimating stock changes would be to 
subtract estimates of final expenditure from gross national product esti­
mates obtained by the output method and to interpolate the statistical 
discrepancy. No such output estimates are available for Ireland. 
The alternative is to use a macroeconometric model which is normally 
used to explain stock changes as the basis for an interpolation. This 
approach is greatly hampered by the lack of data on total stocks. Al­
though cumulation around an arbitrary origin can be, and in fact was, 
used the need for lagged total stocks on a quarterly basis for insertion 
into the regression equation precluded the use of any sophisticated model 
such as the "flexible accelerator." As a result, a very crude assumption 
was used: total stocks are a linear function of lagged final sales. 
The researcher began with the identity 
j&PS = PZIS + SAP 
which says that the change in the book value of (nonagricultural) stocks 
is the sum of the value of the physical change in stocks plus the adjust­
ment for stock appreciation. The total book value of total stocks was 
obtained by cumulation around an arbitrary origin. This series was re­
gressed against lagged final expenditure (the sum of consumption, fixed 
investment, government purchases, net factor income from abroad, and net 
exports of goods and services excluding factor income flows). Final ex­
penditure estimates for the quarters of 1960 were obtained by regression 
of (quarterly) final expenditure during 1961-68 against the sum of mer­
chandise imports and exports and forecasting the values corresponding to 
exports and imports during 1960. 
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Changes in the book value of stocks were obtained by first differ­
encing the totals. The first differences taken were from corresponding 
quarters in adjacent years. Thus, the change in the book value of 
stocks for 196rl was the difference between the totals for 19641 and 
19651. This was done because stock changes are partly unintended and 
over a year some of the quarterly stock changes that are unintended 
will be eliminated. Quarterly stock changes cannot be multiplied by 
four to get the corresponding annual rates. 
The second term in the identity above, the value of the physical 
change in (nonagricultural) stocks was estimated in a manner similar 
to that described above. The value in constant prices was regressed 
against final expenditure in constant prices (after cumulation around 
an arbitrary origin). The resulting estimates were first differenced 
and multiplied by the wholesale price index for the last month of the 
quarter. The third term in the identity was then obtained by subtraction. 
The average of the estimated quarterly values is compared with the ac­
tual annual values in Table 2.6. 
Table 2.6. Comparison of actual and predicted stock changes (fc. million) 
Year PS PAS SAP 
Actual Predicted Actual Predicted Actual Predicted 
1961 16 21.6 13.1 13.1 2.9 8.4 
1962 12.6 10.9 8.5 4.8 4.1 6.0 
1963 12.9 13.2 9.0 7.7 3.9 5.4 
1964 21.1 21.3 10.3 9.6 10.8 11.7 
1965 12.5 13.7 7.2 4.9 5.3 12.2 
1966 11.4 4.3 1.4 2.2 10.0 7.6 
1967 9.3 12.1 0.5 8.6 8.8 3.4 
1968 28.0 33.7 12 18. j 16 15.1 
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The results are surprisingly good considering the crudity of the 
procedure. The change in the book value of stocks and the value of 
physical changes in stocks showed the correct turning points except for 
1967. If 1964 and 1965 were interchanged, the stock appreciation series 
would have the correct turning points. 
Net expenditure by public authorities on current goods and services 
Net expenditure by public authorities on current goods and services 
amounted to fel69 million in 1968 or 13 percent of gross national ex­
penditure. In the Irish national accounts this figure refers to the 
financial year (April 1 through March 31). Presumably this is regarded 
as the best available approximation to the calendar year, but quarterly 
estimates must be adjusted to refer to the calendar year. 
The expenditure of public authorities is reported net of miscellaneous 
receipts and an allowance for depreciation of public buildings. In 1968 
gross expenditure by public authorities on current goods and services 
amounted to kl85.6 million. This was composed of spending by the central 
government, -LIOO.O million or 54 percent, and spending by local authori­
ties, i,85.6 million or 46 percent. Spending by the central government 
was further subdivided into wages and salaries (72 percent) and other 
(28 percent). The percentage of local government spending accounted for 
by wages and salaries was believed to be even higher than for the central 
government. 
In the United Kingdom, where the organization of the government and 
its accounts is much the same as in Ireland, the main source of information 
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on quarterly government expenditure is "a quarterly return by all De­
partments to the Treasury which provides an analysis of expenditure on 
supply services by economic categories' (Maurice, 1968, p. 295). 
Similar data are available in Ireland but this researcher was un­
successful in securing the cooperation necessary to obtain it. Thus 
there was no alternative but to use the Sandee-Lisman technique. 
The errors introduced by fitting the trend are probably quite small 
based on the following argument. The high proportion of government 
spending that goes on wages and salaries together with the relatively 
fixed commitments by the government to its programs makes the current ex­
penditure of public authorities a very stable component of gross national 
expenditure. This is borne out by the annual data; throughout the years 
1961 through 1968 current expenditure by public authorities showed a 
steady upward trend. This feature is likely to hold also for seasonally 
adjusted quarterly estimates because government budgeting is on an annual 
basis. 
No suitable price deflator appears to exist for government expendi­
ture. On an annual basis, the government price deflator has increased 
rapidly. No other price deflator or index of wages shows the same growth. 
Thus the annual price deflator was interpolated using the Sandee-Lisman 
technique. 
Net exports of goods and services excluding factor income flows 
All items in the current account of the balance of international pay­
ments except factor income flows are included in gross national expenditure 
as exports and imports of goods and services. The balance of these 
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items was a deficit of E80 million or 6 percent of gross national ex­
penditure, This understated its significance for these reasons. 
First, net exports of goods and services excluding factor income 
flows was computed as the difference of two very large items which to­
gether amounted to 74 percent of gross national expenditure. Second, 
net exports of goods is always a large deficit and net exports of services 
is always positive. In 1968 the deficit on goods or merchandise amounted 
to i.167 million. This was of the same order of magnitude as net expendi­
ture by public authorities on current goods and services (-1169 million). 
Third, the deficit on goods and services is the most volatile component 
of gross national expenditure. In the period 1961 through 1968 this 
deficit varied from 187 million to L32 million. In comparison changes 
in the value of stocks varied from a decline of t6 million to a rise of 
•L27 million in the same period. 
Figures for merchandise trade are available in Ireland on a monthly 
basis but the annual totals of these figures are adjusted before being 
used in the balance of international payments. Three kinds of adjust­
ments are customarily made; adjustments for timing, valuation and 
coverage (Maurice 1968, p. 458). Timing adjustments are made when the 
change of ownership occurred at a different time than the trade movement; 
valuation adjustments are made when the export or import price included 
some cost paid to a domestic agent; coverage adjustments are made when 
the trade figure included some item that properly belonged in a services 
category. The item "commission earnings of import agents" in the Irish 
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balance of international payments is both a valuation and a coverage 
adjustment to the merchandise import figures. 
The detailed information necessary to adjust the trade figures was 
not available to this researcher. The figures could have been adjusted 
by regressing the annual balance-of-payments merchandise figures against 
the sum of the monthly trade figures and then inserting seasonally ad­
justed quarterly sums of the monthly figures at annual rates into the 
equation. Since the adjustments made are not large or very volatile 
(see Table 2.7) the resulting estimates would have a high degree of 
accuracy. But then it would become necessary to disaggregate these 
figures by country and by functional or sectoral category for macro-
econometric studies. Annual figures for these subaggregates adjusted 
for balance of payments purposes are not available and so the adjust­
ments would have to be arbitrary. 
On the other hand, a decision not to adjust the trade figures for 
balance of payments purposes can be justified. Inspection of Table 2.7 
shows that the difference between net merchandise exports unadjusted 
and adjusted for balance of payments purposes was negligible in each 
of the years 1961 through 1968. In each year it was less than 1 million 
except 1968, but the figures for that year are still preliminary. It 
was therefore decided not to adjust the trade figures in this study. 
To ensure that the balance on current account remained unchanged, im­
ports of "other known current items" were adjusted by the amount of 
the discrepancy between the adjusted and unadjusted figures. 
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Table 2.7. Comparison of merchandise trade figures, adjusted and un­
adjusted for balance of payments purposes (t million)* 
Unadjusted exports 180.5 174. A 196. 5 222. 0 220. 8 244. 3 285. 1 332. 5 
Adjusted exports 169.8 164. 6 186. 4 212. 3 211. 4 234. 9 274. 1 318. 4 
Difference 10.7 9. 8 10. 1 9. 7 9. 4 9. 4 11. 0 14. 1 
Unadjusted imports 261.4 273. 7 307. 7 349. 3 371. 8 372. 6 392. 3 496. 1 
Adjusted imports 251.6 264. 8 297. 6 339. 9 362. 6 363. 6 381. 7 484. 6 
Difference 9.8 8. 9 10. 1 9. 4 9. 2 9. 0 10. 6 11. 5 
Unadjusted net 
imports 80.9 99. 3 111. 1 127. 3 151. 0 128. 2 107. 2 163. 6 
Adjusted net 
imports 81.8 100. 2 111. 2 127. 6 151. 2 128. 7 107. 6 166. 2 
Difference 0.9 0. 9 0. 1 0. 3 0. 2 0. 5 0. 4 2. 6 
^Source; Ireland. Central Statistics Office (1968) and Ireland. 
Department of Finance (1970). 
Merchandise imports amounted to b318 million in 1968 or 90 percent 
of imports of goods and services. A functional disaggregation of mer­
chandise imports is made by the Irish Central Statistics Office, Quarterly 
estimates of these subaggregates were seasonally adjusted and converted 
to annual rates. Most of the data were obtained from Baker and Durkan 
(1969a)and Baker and Durkan (1970b). The remainder were obtained by 
this researcher directly. 
Merchandise exports amounted to t318 million in 1968 or 71 percent 
of GNP. Of this h9 million was accounted for by re-exports and is309 million 
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was domestic exports. The Irish Central Statistics Office disaggregates 
domestic exports into agricultural, industrial and unclassified. Agri­
cultural exports are further subdivided into cattle and other; indus­
trial exports are subdivided into manufacturers and other by Baker and 
Durkan (1970b). Their data for the years 1963-68 were multiplied by 
four to convert them to annual rates. No comparable data were available 
prior to 1963 because Ireland adopted the revised SITC in that year. 
This did not pose a serious problem, however, because only the totals 
are needed for the national accounts. Quarterly estimates for total ex­
ports seasonally adjusted at annual rates were obtained for 1962 and 
1963 by applying the seasonal indices estimated by Leser (1965a) to the 
observed quarterly totals. Constant price estimates were obtained by 
dividing the current estimates by the official export and import price 
indices. 
Quarterly Estimates of Personal Disposable Income 
The income variable used in estimating consumption and consumer im­
port functions in niacroeconometric models is not gross national product 
but personal disposable income. This is because personal expenditure de­
pends not only on earned but also on transfer income net of taxes and 
retained earnings. The derivation of personal disposable income from 
gross national product in 1968 is presented in Table 2.8. 
Taxes on expenditure include rates. Taxes on profits is the sum of 
taxes on undistributed profits and profits taxes paid by external concerns 
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Table 2.8. Derivation of personal disposable income from gross national 
product 1968 (t million and percent)® 
Amount® Percent 
Gross national product 1288 100.0 
less taxes on expenditure 237 18.4 
less taxes on profits 55 4.3 
less retained earnings 119 9.2 
plus subsidies 60 4.7 
plus transfers 144 11.2 
equals personal income 1081 83.9 
less personal income taxes 97 7.5 
equals personal disposable income 984 76.4 
^Source; Ireland. Central Statistics Office (1970a). 
on the profits they earned within the state and government trading and 
investment income. Retained earnings is the sum of company saving and 
depreciation. Transfer payments include the national debt interest, and 
taxes on personal income include social insurance contributions. No ad­
justment was made for the financial year. 
Some components of the series needed to derive personal disposable 
income from gross national product on a quarterly basis are available on 
a quarterly basis, especially tax data. It would be possible to esti­
mate the remainder by interpolation although there are few related series. 
An alternative procedure can be justified, however. Table 2.9 indicates 
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Table 2.9. Comparison of expenditure on gross national product less taxes 
on expenditure and personal income, annual data in current 
prices 1961-68 
1961 1962 1963 1964 1965 1966 1967 1968 
Expenditure on gross 
national product 726.2 782.6 838.2 949.8 1018.1 1070.6 1158.5 1288 
less taxes on ex­
penditure 114.8 118.1 130.4 154.2 168.5 190.5 209.6 237 
equals 611.4 664.5 707.8 795.6 849.6 880.1 948.9 1051 
less personal income 612.2 659.5 697.0 799.2 846.9 896.6 962.1 1081 
equals -0.8 5.0 10.8 -3.6 2.7 -16.5 -13.2 -30 
difference as % of 
personal income 0.13 0.75 1.54 0.45 0.31 1.84 1.37 2.77 
that gross national product less taxes on expenditure was approximately 
equal to personal income during each of the years 1961-68. The difference 
was less than one percent of personal income except in 1963 and 1966 
when new taxes on expenditure were introduced, and 1967 and 1968, the 
figures for which are still provisional. This researcher decided, 
therefore, to use gross national product less taxes on expenditure and person­
al income tax as estimates of personal disposable income. Most of 
the figures for taxes were obtained from the office of the Revenue Com­
missioners. Smooth interpolation was applied to the annual figures for 
rates and some minor taxes on expenditure (such as harbor toils). The 
"other" category includes all the estimates made by smooth interpolation. 
Seasonal adjustment was applied in a number of cases but great flexibility 
had to be allowed in the application of the ratio to moving average technique. 
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Data Constraints on a Quarterly Model of the Irish 
Economy 
The econometric model builder is limited in the model he can esti­
mate by the availability of data. In this case the availability of 
quarterly data on the Irish economy imposes five constraints on the model. 
First, the sample period (1961-68) is dictated by the availability of 
quarterly national accounts. The lack of quarterly national accounts 
prior to 1961 was due to the lack of a satisfactory consumption indi­
cator prior to that year; quarterly national accounts were unavailable 
since 1968 because that was the latest year for which annual data were 
available. Since the model was estimated in 1971, the 1968 constraint 
prevented the model from being used as an ex ante forecasting device. 
The second constraint imposed by data availability is the lack of 
data on the income and output sides of the national accounts. As will be 
seen in the next chapter, the income variable in the consumption function 
is often disaggregated into agricultural, nonagriculture wages and non-
agricultural nonwage income. In addition a profits variable is often 
included in an investment function. Such specifications were precluded 
in this model by the lack of available data. 
On the expenditure side of the accounts the major gap in coverage is 
the lack of data on inventory changes, Klein et al. (1961) solved this 
problem by departing from the national accounts framework but this re­
searcher rejected that approach although it does merit future considera­
tion. What muse be regarded as extremely low quality estimates of in­
ventory changes were included with fixed investment to form the investment 
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series used in the model. Thereafter Inventory changes are ignored. 
This approach was adopted for convenience and can hardly be justified on 
theoretical grounds. 
The lack of data on financial variables and the paucity of exist­
ing empirical research on the Irish financial sector, led to their ex­
clusion from the model. Annual data on the capital account of the 
balance of payments is not very revealing. No quarterly data is available. 
Housing investment was not singled out from fixed investment in the 
model, as is the common practice, because models of the housing sector 
utilize considerable numbers of financial variables (see Evans 1969, 
Chapter 7). Lack of financial variables was also among the reasons why 
cattle exports to the UK were not explained endogenously. UK farmers buy 
Irish store cattle on credit and their purchases are influenced by UK 
monetary policy. The failure to consider the output side of the accounts 
precluded disaggregation of Irish output and therefore was another reason 
why Irish cattle exports were not included among the endogenous variables. 
Finally, certain limitations in data needed for the foreign sector 
limited the disaggregation made therein. Detailed monthly trade data is 
published by both countries but was not available to this researcher in 
the United States, Less detailed data is published by the U.N. and OECD 
but there were gaps in coverage in both sources (United Nations Statistical 
Office, L961 through 1968, Organization for Economic Cooperation and 
Development 1961 through 1968), These were partly due to missing issues 
but also due to the revision of the SITC (Standard International Trade 
Classification) which was adopted by both countries in 1963, In addition. 
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quarterly data for the first quarter in 1965 and 1966 were not published 
in the international sources. 
Another problem with the trade data involved the need for appro­
priate price deflators and price indices. Consider an import function 
expressed in real terms and including a relative price variable, among 
the explanatory variables. The price deflator should not include cus­
toms duties, as a wholesale price index does, but the relative price 
variable should. The solution, in principle, is to use unit value in­
dices as deflators and wholesale price indices as relative price vari­
ables, In practice, the researcher must make ad hoc adjustments to what­
ever indices are available and hope for the best. Thus, unit value in­
dices are extremely limited in coverage. The reasons for this is that 
the commodity composition of many important trade categories changes very 
rapidly and statistical offices usually attempt to maintain a constant 
commodity composition so that for such categories unit value indices 
are meaningless. Some suspicion also attaches to the wholesale indices 
which failed in both countries to indicate jumps when tariffs were im­
posed and at the time of devaluation. Indeed, in some cases, domestic 
prices rose considerably more rapidly than import prices after devalua­
tion. 
Since the primary objective of the model was the analysis of move­
ments in Irish macrovariables, it was decided not to make the UK submodel 
any more complex than the submodel postulated for the Irish sector. This 
decision was made on intuitive grounds - the "balance" of a model designed 
to analyze the Irish economy should not be "tipped" in the direction of 
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the UK economy. Because of the severe constraints which limited the 
complexity of the Irish model, the corresponding constraints imposed on 
the UK Model make it highly aggregative, compared to the available data. 
The data used was obtained from United Kingdom, Central Statistics Of­
fice (1961 through 1970 and 1970). The United Kingdom Department of 
Trade and Industry kindly made available some unpublished unit value 
indices subject to the proviso that they not be published or passed on, 
UK data on depreciation were obtained by smoothly interpolating the an­
nual figures using the Sandee-Lisman technique. The annual figures were 
obtained from United Kingdom. Central Statistics Office (1970a). 
CHAPTER III. REVIEW OF LITERATURE 
The model envisaged by this researcher includes complete submodels 
of the United Kingdom and Ireland. As such it can be used to trace the 
impact of changes in the United Kingdom economic structure on the Irish 
economy. Models of international trade flows which seek to answer this 
type of question are called "transmission" models by Taplin (1967). Th 
is to distinguish them from "structure of trade" models which are con­
cerned with analyzing why particular trade flows occur among countries. 
Differences in the commodity composition of trade, or the share of one 
country in another country's imports are compared at different points 
in time. Then models are estimated to explain these differences. 
Transmission Models of International Trade 
The first systematic theoretical investigation of an n-country 
transmission model was undertaken by Lloyd A, Metzler (1950). He did 
not attempt to fit his model to data. He postulated a simple Keynesian 
model for each country based on the gross national expenditure account­
ing identity. Gross national expenditure (Y) was subdivided into con­
sumption (C), investment (I), exports (X) and imports (M). Consumption 
and imports were linearly related to income. Investment was taken to 
be exogenous and exports, disaggregated by destination, were linearly re­
lated to the incomes of the recipient countries. 
If Xij is defined to be exports of country i to country j and M^j 
is defined to be imports of country i from country j, then the simple 
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Keynesian model for country i is (with investment exogenous) 
M. = C + I." + 2 - Z M;; 
1 1 j j 
C; = a +a Y. 
oi li i 
- + !i 
"ij - ''i 
It is noteworthy that the model assumes that the determinants of imports 
other than income, such as relative prices and exchange rates are con­
stant, The transmission mechanism used by Metzler is conveniently sum­
marized by Taplin (1967) as follows; 
An autonomous rise in investment in one of the countries in­
creases output and income. The increased income leads, through 
the marginal propensity to spend, to larger expenditures on 
goods and services, both domestic and foreign. The expendi­
tures stimulate exports from all the countries trading partners. 
The rise in exports increases the demand for domestic output and, 
therefore, income in those countries. Increased demand and 
income, of course, lead to larger imports. Metzler concludes 
that if the marginal propensities to spend are less than one the 
system is stable; that is, an autonomous shock will work its 
way through the system to a new equilibrium point (Taplin 1967, 
p. 444). 
There were two attempts to estimate models similar to Metzler's which 
were published in the early 1950's (Neisser and Modigliani 1953, Polak 
1954). These attempts were highly simplified because they dealt with 
large groups of countries for which little nontrade data was available. 
Neisser and Modigliani began with the hypothesis that 
short run fluctuations in the volume of imports and exports 
are chiefly attributable to fluctuations in the real income 
of the industrial countries. The mechanism of this relationship 
can be roughly described as follows; a rise in the industrial 
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countries income increases their imports of raw materials 
and food, thereby increasing the exports of the non-industrial 
countries and enabling the latter, through their augmented 
purchasing power, to increase their imports of manufacturing 
goods, which come primarily from the industrial countries; a 
fall in the industrial countr ies income produces the opposite 
effects (Neisser and Modigliani 1953, p. 5). 
The world is therefore divided into two regions, industrial and non-
industrial and commodity trade is disaggregated into three categories; 
raw materials, food and manufactures. The industrial region was further 
disaggregated into the US, UK, Germany, France and Other. These five 
areas plus the nonindustrial region made a total of six. 
Three import and three export functions were estimated (one for each 
of raw materials, food, manufactures). The import functions all con­
tained a domestic income or output variable in some form. Some rela­
tive price variables were considered as were inventory changes and net 
capital flows. The export functions were based on the assumption of 
constant shares in partner countries' imports. Some modification of 
the constant shares hypothesis was allowed in certain cases by the in­
clusion of prices and time trends in the export functions. 
The chief limitations of the model involve the assumed exogeneity 
of incomes and prices. The authors note that this exogeneity may be 
violated because income and prices depend on the endogenous variables 
(exports and imports) or because incomes and prices may themselves be 
interrelated (Neisser and Modigliani 1953, p. 18). 
Exports and imports affect income through the national accounting 
income identity. The size of this effect depends on the size of the 
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foreign trade multiplier. As stated, the model assumes that changes in 
income induced by foreign trade are offset by changes induced by other 
exogenous components of final demand (investment or government pur­
chases), The authors recognized the limitations of this assumption, 
but inadequate data prevented them from responding beyond the point of 
making some ad hoc adjustments to the model. 
The interdependence of prices and incomes could not be quantif ied 
but is explicitly discussed (Neisser and Modigliani 1953, pp. 116-119). 
A change in a country's income may affect its price level. In the ab­
sence of quantitative restrictions this price change will affect other 
countries import and domestic price levels via world prices. These price 
changes may affect incomes through investment changes (via expectations), 
through import changes (via price terms in the import functions), or 
through the balance of payments (by revaluing a country's net indebted­
ness or Causing a change in balance of payments policies). This trans­
mission mechanism via prices, although not empirically applied repre­
sented an advance of Metzler's model which ignored the role of prices. 
Polak (1954) estimated a transmission model in which the income 
variables were endogenous. Although such a model might have been built 
by linking together models of national economies, Polak rejected this 
approach for three reasons; 
...it would take years to construct even tolerably adequate 
models for, say, a dozen individual countries; and unless these 
models had been specifically constructed to reflect the countries' 
foreign relationships they might not be sufficiently reliable to 
be used for international linking, even though they gave a 
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reasonably good description of the economy of the country 
concerned. For the great majority of countries, moreover, 
any attempt to construct a complete model would falter on 
the lack of statistics (Polak 1954, p. 14). 
The Polak model centers on imports (M) which are determined by income (Y) 
The sum of every country's imports, world trade, determines each 
country's exports (X). Each country's exports in turn determines its 
income. Thus the model for country i has three equations: an import 
function, an export function and an income determination equation. 
M. = a.Y. 
^ 11 
Xi = ZMi 
Yj, = Xi 
Exogenous variables such as investment and relative prices are added to 
identify the system. In addition, the income variable can be eliminated 
by combining the first and third equations. 
The export function was criticized by Neisser and Modigliani (who 
saw the model prior to publication) on the grounds that it has no basis 
in economic theory (Neisser and Modigliani 1953, p. 57). The income de­
termination equation, the most important innovation in the model, was 
also open to criticism; 
T h e  a s s u m p t i o n  t h a t  i n c o m e  i s  a  f u n c t i o n  o f  e x p o r t s  i s  q u i t e  
reasonable for non-industrial countries whose exports are usually 
concentrated in a few products and which account for a large pro­
portion of total output. It even may be reasonable for indus­
trial countries like Luxembourg, the Netherlands, and Belgium, 
where the foreign sector is large. It is clearly less reasonable 
for industrial countries like the United States and Germany where 
the foreign sector is relatively smaller (Taplin 1967, p. 446). 
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Ten years after his book was published Polak returned to the analysis 
of the transmission mechanism in a joint paper published with Rhomberg 
who is still active in the field (Polak and Rhomberg 1962). Once again 
an international economic model was estimated directly; 
With respect to the construction of what is in effect a world 
economic model we are ... still in the impasse about which one 
of us complained ten years ago in connection with an earlier at­
tempt to build a world model; we lack the national economic 
models that could be hooked together into a world model by link­
ing their international trade connections. Since then even less 
progress has been made than might have been hoped in the construc­
tion of national models, and it is just as necessary now as it 
was then to proceed directly to the construction of a broad inter­
national model (Polak and Rhomberg 1962, p. 111). 
Rhomberg continued working on the model after 1962 and published its 
most complete exposition in 1964 (Rhomberg and Boisseneault 1964). 
The world was subdivided into three regions; the United States, 
Western Europe, and the Rest of the World. Import functions disag­
gregated by origin and destination are estimated for the United States 
and Western Europe. Explanatory variables include income, relative prices, 
inventory investment and capacity utilization. Imports of the rest of 
the world are determined by an identity since exports of the rest of the 
world are given by the industrial countries' import functions and the 
trade balance of the nonindustrial countries is equal to the sum (with 
sign reversed) of the net trade balances of the industrial countries 
corrected for additions to the monetary gold stock. The US and Western 
European shares in these imports depend on relative prices. 
Taplin cites three advantages of the model; 
It does not make all income of industrial countries other than 
the United States dependent on exports, as the Polak model does, 
nor is income of the rest of the world predetermined as in the 
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Neisser-Modigliani model. Rather income is predetermined for 
the industrial countries, but for the rest of the world income 
depends on exports. The fact that the model is closed is im­
portant. If errors are made in the assumptions underlying the 
projections and, e.g. imports of the United States from the rest 
of the world are estimated, exports to the rest of the world 
will also be underestimated. The resulting error in the trade 
balance, in all likelihood will be smaller than the original 
error.,.. The model also takes into account the role of demand 
pressure in imports.... The need for such a variable is due to 
the nature of unit value indices, the usual measure of import 
prices.... The index is not completely responsive to actual 
price movements, particularly when increased prices have caused 
particular commodities to be removed from the basket of goods 
traded. Furthermore, implicit price factors such as discounts 
or delays in filling orders are not accounted for at all (Taplin 
1967, pp. 448-449). 
On the other hand the model has several limitations. The income of in­
dustrial countries is clearly not exogenous although Polak-type export 
multipliers may not be sufficient substitutes for a complete model of 
national income determination. The model is highly aggregative and the 
capital account is largely ignored. The failure to incorporate lags 
may also weaken the results of the model. 
Rather than attempting to explain the entire world trade matrix, a 
more fruitful approach might be to explain the trade among industrial 
countries. This accounts for the largest and most rapidly growing per­
centage of world trade and considerable basic data and econometric 
studies are now available. Work along these lines is preceding es­
pecially in relation to the OECD countries and the European Community 
(Adams et al. 1969, Resnick 1968). 
The Adams study is a series of quarterly total import and export 
functions for the OECD countries. The explanatory variables in the im­
port functions are industrial production, inventory changes, other 
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cyclical variables, prices and dummies for trade liberalization, tariffs 
and strikes. 
The export functions are linearized versions of 
i's exports to j account for a certain share of j's total imports where 
the shares (^ij) depend on such variables relative export prices, rela­
tive pressure of demand and,where necessary, world business activity. 
No income determination equations are supplied. Perhaps the most sig­
nificant finding of the study is the importance of cyclical variables. 
The Resnick study of the European Community countries is the closest 
in conception to the model constructed by this researcher. The chief 
differences are Resnick's treatment of five countries with no com­
modity breakdown and this researcher's treatment of two countries with 
a commodity breakdown. In addition, Resnick's time period is a year while 
this study uses quarterly data. Resnick takes as his point of departure 
that 
the typical econometric application of fiscal policy to a model 
of one country will not be realistic if that country has close 
economic relations with one or more other countries. The multi-
country case requires the development of a model that takes 
into account the various feedback relationships among them. The 
purpose of this study is to investigate empirically the effects 
of changes in economic policy within such a system, taking as 
the example the European Economic Community. The trade linkages 
among them are such that fiscal action by one or more will prob­
ably have measurable effects on all (Resnick 1968, p. 184). 
The methodology employed is as follows; 
The model used in this paper represents the economy of each 
country (except Luxembourg) by a set of aggregate demand func­
tions, consisting of consumption and investment equations and a 
domestic price equation. To study implications of the simul­
taneous feedbacks among the members, the model also includes a 
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separate equation for imports from and exports to every 
other member country. In total there are 50 structural 
equations to be estimated (Resnick 1968, p. 185). 
The variables used were defined as follows for the i^^ country; 
= gross national product 
Ci = personal consumption 
= gross domestic investment 
Gj[ = government purchases 
= i's imports from j 
= capital stock 
SC^ = corporate savings gross of depreciation and dividends but net 
of corporate taxes 
TD^ = personal and corporate direct taxes and social insurance con­
tributions 
Tlj^ = indirect taxes 
TR^ = transfers 
PC^ = consumer price level 
PXi = export price level 
= average hourly earnings 
YDi = personal disposable income 
The foundation of the system was the income accounting identity with im­
ports disaggregated by origin and exports disaggregated by destination: 
?! = Ci + li + Gi + Z Mji - % Mij 
For convenience of exposition disposable income was introduced as 
YD^ = Y. - SCj. - (TDL + TI^) + TR^ 
Ignoring disturbance terms and the logarithmic specification of the im­
port functions, the structural equations estimated for country i were: 
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+ ^11 Ci_l + 
:i = Poi + Pli?! - PziKi-l 
pci = 4i + y^iWi.i + !>^i Tii 
- kl + \i "i-l + \i T\ 
»lj = ^ oi + ^ li^i - '^2i<PXl/PCi) 
Mjl = &oj + Eij ïj - EjjCPXj/PCj) 
The system of consumption, investment and price equations were in re­
cursive form and were estimated using ordinary least squares. The non­
linear system of import equations were estimated using an instrumental 
variables technique. The estimated coefficients have the expected signs 
and most, except some price terms, are significant at the 57» level. 
Viewed as a transmission model, Resnick's study contains two im­
portant innovations. First, a separate income determination model was 
estimated for each country. Thus, Resnick's study was the first empirical 
application of the Metzler model. Second, Resnick made his price vari­
ables endogenous, by means of mark-up equations. 
Unfortunately, however, Resnick's specifications ignored some of 
the more important means by which transmission of economic fluctuations 
can occur via prices. In his model it is true that a change in hourly 
earnings in any one country will affect every other country's exports 
via the change in relative prices. On the other hand, Resnick's attempt 
does not go far enough because he does not consider the effect of changes 
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in import or export prices on the domestic price level. In addition, 
the effect of income changes on the price level and therefore, the 
transmission of income changes via prices is ignored because of the 
exogeneity of hourly earnings and indirect taxes. A slowdown in economic 
activity in a country may lower hourly earnings and will certainly lower 
indirect taxes. In his model this should lead to a reduction in prices. 
On the other hand, if wage and tax rates are used in the price equation 
the outcome is less certain. Nevertheless, it seems likely that the 
level of economic activity will have some influence on prices and this 
effect should not be ignored, 
Resnick uses his model to calculate government purchases and tax 
multipliers. His most important conclusion is that fiscal policy changes 
in any country will have an effect on the other countries which cannot 
be disregarded. One wonders, however, whether his model is an appropriate 
basis for such a conclusion. Because of frequent changes in tax rates, 
it is difficult to estimate tax functions and so many macroeconometric 
models have made taxes exogenous. Nevertheless taxes are surely related 
to income and spending and tax multipliers which ignore this relation­
ship must be viewed with scepticism. 
Similar caution must be exercised in interpreting the government 
purchases multipliers for a different reason; the model contains no 
financial variables. Although the omission of financial variables was 
probably unavoidable given the data limitations, the relevance of govern­
ment expenditure multipliers which ignore the method by which tht ex­
penditure is financed, and its impact on financial flows, may not be 
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considerable. This is aside from the problem of determining the sig­
nificance of financial variables for the level of economic activity and 
prices. 
Macroeconometric Studies of the Irish Economy 
Prior to 1960 published macroeconometric studies of the Irish 
economy were a rarity. Since then, with the establishment and growth of 
the Economic and Social Research Institute, a number of such studies have 
become available. These studies have been concentrated in two areas: 
short term forecasting models and analysis of trade flows. 
The second publication of the ESRI was entitled; "Short Term 
Economic Forecasting and its Application to Ireland" (Kuehn 1961). 
This was followed by the first forecasts made in 1962 (Kuehn 1962). 
C.E.V. Leser assumed the responsibility for the forecasts from 1963 
through 1965 (Leser 1963b, 1964, 1965b), The forecasts for 1966 and 
1967 were made by the Staff of the ESRI (Economic and Social Research 
Institute Staff 1966, 1967). Beginning with 1968, a Quarterly Economic 
Commentary was published whose senior Editor was T, J, Baker (Baker 
1968). During this period (1960-68), the Institute began to publish 
seasonally corrected economic indicators and a Quarterly Industrial 
Survey of businessmen's expectations. 
The forecasting models built by the staff at the ESRI are greatly 
influenced by data constraints. Although annual national accounts data 
are published by the Central Statistics Office, these cannot be used to 
estimate forecasting models. The reasons are summarized by Walsh; 
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Irish data (like all others) are subject to serious revisions, 
so that it is always many years after the publication of pre­
liminary estimates before the final figure becomes available; 
...for example, the preliminary figure for national income in 
1963 was 672 million while the (figure) published in 1970 (was) 
677.2 million for 1963 national income, and further revisions 
will probably be made. In comparison with many countries that 
have developed working econometric macro-models based on national 
accounts data, the time lag in the publication of even preliminary 
estimates of the Irish national income data is so long as virtually 
to exclude the use of a macromodel for the preparation of helpful 
forecasts. If one uses an estimated model to 'predict' two years 
beyond the sample period for which it was estimated, in the 
Irish case the 'forecasts' thus prepared would be best applied 
to the national income magnitudes of the year in which the 
'forecasts' were being prepared. Using the model to prepare 
genuine forecasts of future levels of GNP would involve using it 
for further beyond the sample period than can normally be ex­
pected not to result in serious inaccuracy (Walsh 1970, p. 19). 
For these reasons, even the forecasting models based on annual data ap­
pear unfamiliar in the context of macroeconometric models. 
Such models are usually estimated in terms of percentage changes using 
economic indicators (see Baker and Durkan 1970c). The equations also 
contain "adjustment terms". These are lagged differences between "vari­
ables which on a priori grounds might be expected to move roughly in 
line with each other. The expectation here is that any considerable 
divergence between two such variables in a year will lead to an adjust­
ment in the opposite direction in the following year" (ibid., p. 20). 
An example of a consumption function in such a forecasting model is 
C = + a^E + LL^PA + ag(C - Y)_^ 
where C is current consumption, Y is gross national product, E is an 
index of average weekly wage earnings in transportable goods industries 
and PA is an agricultural price index. All variables are expressed as 
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percentage changes. Such a consumption function is of limited use for 
the type of model envisaged by this researcher as, indeed, is much of 
the research connected with short term forecasting in Ireland. 
Two attempts, however, were made to estimate macroeconometric 
models of Ireland which were not dominated by forecasting requirements 
(Leser 1967b, Walsh 1970). Leser attempted to build a "basic" model, 
that is, a model which could be modified and extended to suit different 
purposes of analysis: 
The model introduced here is designed to explain short term 
movements, from one year to another, in some of the key national 
accounts variables. The relationships are such as to allow the­
oretical interpretation provided the specification is correct; 
failing the latter, they may still be used as prediction rela­
tionships. The model may be used in connection with short term 
forecasting though it is not specifically designed for that pur­
pose, as it does not explicitly introduce short term indicators 
such as quarterly or monthly data which could be used for fore­
casting purposes. The model is fully recursive, specifying 
clearly the direction in which the relationships are supposed to 
work.... It could well be further extended to cover price 
indices and constant price terms, employment and other vari­
ables of this kind (Leser 1967b, p. 2). 
The recursivity of the model is convenient for estimation purposes and 
permits easy modification of the model. Nevertheless, convenience is a 
dangerous criterion for choosing a specification and, perhaps, is best 
suited to models with an exploratory purpose. 
All variables are in millions of pounds and current prices. Use 
of current prices is a specification error since economic theory deals 
with real variables and introduces spurious correlation among variables 
in a period of inflation. However, because Leser estimates the equations 
using first differences which tend to reduce R^, it is not clear how 
60 
much spurious correlation was introduced. The use of first differences 
which are frequently favored in some form by forecasters and which can 
sometimes eliminate serial correlation in the residuals of a regression 
equation has the severe disadvantage that it magnifies errors of measure­
ment. This may partly explain why "most of the data, at the ^  level, 
fluctuates from year to year in quite fantastic degree" (Geary 1968, 
p. 2). The variables of the model are defined as 
Y = gross national product 
C = personal expenditure 
I = gross domestic fixed capital formation 
G = public authorities' net current expenditure 
X = exports of goods and services 
M = imports of goods and services 
BA = value of physical changes in agricultural stocks 
BN = value of physical changes in nonagricultural stocks 
E = weekly earnings index in transportable goods industries 
YD = personal disposable income 
The model consists of the national accounts identity 
Y = C + I + G + X - M + B A + B N  
and four structural equations 
C = + a^YD + a^fYD-C/YD).. 
M = Pq + ^1^ + Pgf* = BA) 
Y-G = + BA) + 
YD = $ ^ + 6^(Y - G) 
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The first equation is a consumption function designed to represent the 
permanent income hypothesis. The second equation is an import function, 
but the theoretical basis is not provided. The third equation is a type 
of production function and the fourth equation replaces the national 
accounting identity for determining disposable income. 
The model bears some resemblance to the Duesenberry, Eckstein, 
Fromm (1960) model of the U.S. economy in recession. The lack of an in­
vestment function therein might be justified for a recession period; the 
failure to include an investment function for Ireland might be justified 
on the grounds that the government is so large. Nevertheless, this re­
searcher chose to make investment endogenous to the system, as will be 
seen below. Leser poses the question; 
To what extent to the equations formulated and estimated here 
have real structural context, and alternatively how useful are 
they for prediction; or else has the model fallen between two 
stools? (Leser 1967b, p. 8). 
The forecasting ability of the model was tested by Geary for 1947-53 
who found the results "generally disappointing" (Geary 1968). It also 
behaved rather poorly when tested as a predictor for 1967 and 1968 
(Baker and Durkan 1970c, p. 31). In addition, re-estimation of the model 
using data up to 1968 showed considerable shifts in the estimated coef­
ficients (ibid.). Baker and Durkan conclude that; 
In view of this apparent instability of the coefficients, the 
poor forecasting (and rearcasting) results of the original model, 
and the difficulty of using the model for current forecasting 
purposes (due to the fact that some of the necessary data are not 
available until the publication of the full national accounts for 
a year) it seems that this model is best regarded as an interest­
ing experimental exercise.... (Baker and Durkan 1970c, p. 32). 
The model does appear to fall between the two stools. 
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Walsh's model is an adaptation of the type of models constructed by 
Lawrence Klein prior to 1960 (Klein and Gpldberger 1955, Klein et al. 
1961). He published the model in 1970 because he believed it had "some 
merit as a starting point for discussion". He noted that it was 
originally estimated as part of a larger project and that he would change 
it if the opportunity arose. 
The basic structure of the model consisted of the national account­
ing identity, a consumption function, investment function, two export 
functions and two import functions. Define the following variables; 
GNP = gross national product 
C = consumption 
I = industrial fixed investment 
XA = agricultural exports 
XN = nonagricultural exports 
MC = consumer imports 
MN = other imported goods 
0 = other final demand = sum of government purchases, nonindustrial 
fixed investment, inventory changes, net exports of services, net 
factor income from abroad. 
N = population 
A = agricultural output 
EA = agricultural employment 
TI = profits 
EI = industrial employment 
W = wage income 
SB = business saving 
Q = industrial output 
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GNPUK = United Kingdom GNP 
RPXN = relative price variable for nonagricultural exports 
RPM = relative price variable for imports 
The national accounting identity is 
G N P  = C + I + X A + X N - M C - M N + 0  
and the six equations were specified as 
C/N = Uq + aj^(A/EA) + a2( /EI) + W 
2 
I = Po + PlN + PgSB + Z Qt.i) 
XA = ko + + k^GNPUK 
XN = ^ o + ^^GNPUK + jgRPXN 
MC = kg + -i^C + t^RPM 
MN = Sq + Sj^Q + Sg RPM 
Fourteen other equations were estimated to close the model consisting 
largely of output and employment equations for agriculture and industry, 
interest and wage rate equations and price equations. 
The consumption function distinguishes between three marginal pro­
pensities to consume (agricultural, wage and nonwage incomes). The in­
vestment function relates investment to lagged output, profits and a 
trend term which might represent the capital stock. The export and im­
port functions contain some kind of income and price variables. As 
will be seen in the next chapter, the theoretical specification of the 
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model is considerably outdated by recent research. No empirical results 
are presented in the paper cited. 
With the establishment of the ESRI early attention was paid to the 
implication of international trade flows for the Irish economy, because 
of their obvious importance. Most work has been done in relation to 
imports, although one study has analyzed exports (Baker 1969). 
Leser (1963a) published the first analysis of imports. He modi­
fied and extended the results in a later paper (Leser 1967a). The latter 
study used quarterly data. The quarterly volume of merchandise imports 
was regressed against the volume of industrial production (in transport­
able goods industries) as an indicator of income, and the difference 
between the quarterly price indices of imported and home produced goods. 
Seasonal dummies were also included. 
The price and income coefficients were significant, implying a price 
elasticity of -1 and an output elasticity of somewhat less than one. 
Leser estimates that his results would imply a GNP elasticity of 1.6, given 
the relationship between industrial production and GNP. 
Leser also estimated the same import function including a time trend. 
The result improved the fit, leaving the price coefficient largely un­
changed, but considerably increasing the output coefficient. The coef­
ficient of the time trend is negative and Leser interprets the results; 
as a short term effect which suggests that in the short run 
the volume of imports tends to rise or fall at least as fast 
as industrial production and perhaps a little faster. In the 
long run this short run effect appears to be partly offset by 
an autonomous reduction in imports .... This trend may repre­
sent the effects of gradual import substitution, adjustment to 
new production patterns and similar factors (Leser 1967a, p. 12). 
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Leser also estimated disaggregated import functions for food, drink and 
tobacco, crude materials, fuels and lubricants and miscellaneous goods; 
...some general results were obtained. One finding was the ab­
sence of any lag in imports behind production but the presence 
of a 3-months to 6-months lead of crude materials imports over 
industrial production.,.. This lead of materials imports is of 
course plausible. Furthermore, prices seem to operate upon im­
ports with a 3-month lag, except in the case of food, drink and 
tobacco imports for which no lag is discerned. There is a 
strong time trend for imports of miscellaneous goods but the 
trend, if any, is negligible for fuels and lubricants, and of 
doubtful significance for the other import categories (Leser 
1967a, p. 12). 
The results found by Leser accord with a priori expectations. 
Nevertheless the economic specification of the functions is open 
to criticism. The peculiar specification of the price variable as a 
difference rather than a ratio has no basis in economic theory. As will 
be seen in the next chapter, import functions when derived from economic 
theory contain price ratios, so that some rationale should be provided 
for the use of price differences. The inclusion of a time trend in any 
economic model is undesirable, particularly when the equation already 
contains several other dummies. The major limitation of the study, how­
ever, from the point of view of this research project is the classifica­
tion scheme employed for imports. The miscellaneous goods category can­
not be incorporated very easily into a complete macroeconometric model. 
An alternative classification of imports exists and formed the 
basis of later studies of Irish imports. In a series of articles published 
in the Quarterly Economic Commentary during 1969 and 1970, Baker and Durkan 
studied Irish imports, disaggregated by function into consumer, materials, 
and producer goods (Baker and Durkan 1969a, 1969b, 1969c, 1970a). 
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The focus of their study was short term forecasting so that most 
variables were expressed as percentage changes in current prices. Thus, 
their study is of limited value for this research except in one important 
respect; they isolated special events and components of Irish imports 
which would be exogenous to a macroeconometric model and which would 
prevent the accurate estimation of structural relationships. Strikes 
and government policy changes were tabulated; and the disruptive and 
exogenous nature of imports of unmilled cereals and ships and aircraft 
was pointed out. These results will be used in the next chapter. The 
forecasting emphasis of the exports study (Baker 1969) also limits its 
usefulness. The tabulation of special events is again useful but the 
classification of exports is of limited use to a (final demand) macro-
econometric model. 
One other study of Irish imports has been published (McAleese 
1970) and his approach is similar to that of the present study. Quarterly 
merchandise imports c.i.f., less unclassified imports, deflated by an 
import unit value index is regressed against a relative price index, the 
wholesale import price (inclusive of customs duties) divided by the 
wholesale price of domestic production, and regressed against a synthetic 
disposable income series. Seasonal dummies are also included. A lagged 
value of the import term is also included. The inclusion of the lagged 
import term raises some estimation problems which were ignored,(Johnston 
1963, pp, 211-221), Briefly, the Durbin-Watson loses meaning and if auto 
correlation exists the coefficients of the other variables are biased in 
an indeterminate direction, McAleese estimated an aggregate import 
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function, and disaggregated import functions for consumer, materials 
and producer goods. None of the results of the Baker and Durkan analysis 
were incorporated. 
Upper and lower bound price and income elasticities were calculated 
for each relation depending on variations of the specification. In ad­
dition, the inclusion of the lagged dependent variable permitted the 
estimation of short and long run elasticities. 
The aggregate price elasticity was estimated as between -0.89 and 
-1.53. The aggregate income elasticity was estimated in the range 1.87 
and 2.15. Three possible reasons for this high income elasticity are 
suggested: 
First, the income content of domestically produced goods is 
high. Raw and semiprocessed materials must be imported in the 
absence of domestic substitutes. Secondly, as GNP grows, the 
demand for the capital goods necessary to produce the additional 
output also increases, and few of these capital goods are manu­
factured domestically. Thirdly, as standards of living rise, 
demand for luxury consumer goods increases, many of which are 
supplied from abroad. Higher incomes also stimulate the demand 
for a greater variety in consumer goods, a demand which cannot 
be satisfied by domestic producers (McAleese 1970, p. 2). 
The results of the disaggregated equations will be discussed in the 
next chapter. 
Macroeconometric Studies of the United Kingdom Economy 
The first macroeconometric models were estimated by Tinbergen for 
the American and Dutch economies (Tinbergen 1937, 1939). At about that 
time he also estimated a model of the United Kingdom for the period 
1870-1914 which was published later (Tinbergen 1951). A crude small 
model was estimated by Radice before World War II (Radice 1939) and 
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that comprised the entire literature on macroeconometric models of the 
United Kingdom prior to Klein et al,(1961), This reflected a lack of 
research interest on the part of British economists who may have tended 
to have a theoretical rather than empirical orientation. 
For the Klein et al. model 
three basic decisions were made at an early stage of the work, 
and these have greatly influenced the final outcome. It was 
decided (1) to build a quarterly model, (2) to include only 
post war time periods, (3) not to adhere rigidly to a design 
built around the national accounting framework (Klein et al. 
1961, pp. 2-3). 
The decision to build a quarterly model implied the decision not to 
adhere rigidly to the national accounts framework because of the un­
availability of quarterly national accounts data at that time. 
Understanding of the model is greatly enhanced if the route out 
of the national accounts framework chosen by Klein et al. is reconstructed. 
To do this define the following variables; 
GNP = gross national product 
C = consumption 
I = fixed investment 
G = government purchases 
X = exports 
M = imports 
— S = inventory changes 
Q = some measure of national output other than GNP 
The national accounting identity is 
G N P  = C + I + G + X - M +  S  
In a traditional (Keynesian) macroeconometric model, aggregate demand 
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determines aggregate supply (GNP) so that once aggregate demand is de­
termined by structural equations for C, I, G, X, M, AS, then GNP is 
determined by the identity, 
Klein had no observations on so that he could not use the 
identity to determine GNP. Instead he formulated a production decision 
equation to fulfil that role; 
GNP = f(C + I + G + X - M) 
Then, in principle, the identity could be used to determine as a 
residual. No observations on quarterly GNP were available, however, so 
that the production decision was specified in terms of the best variable 
available, the volume of industrial production Q; 
Q = g(C + I + G + X - M) 
Thus the GNP identity was discarded and A S was ignored. 
The prototype model, then, contained the following equations: 
Q = + a^(C + I + G) + 0.2 X 
C = rb + #1^ + 
: = + fiW- #2^ 
M = r + ^ , Q - ^RPM + f-R 
o 1 2 3 
where the new variables were defined as follows; 
W = wage income 
= nonwage income 
r = interest rate 
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RPM = relative price variable for imports 
R = reserves 
Seven other equations were specified to close the system, determining 
the price level, wage and interest rates, employment and unemployment, 
and nonwage income. In the quarterly model many of these functions were 
disaggregated and more complicated lag structures were introduced. The 
most remarkable feature of the model, its departure from the national 
accounts, now ensures its obsolescence because of the availability of 
detailed quarterly national accounts for the last ten years. 
Most macroeconometric research that has been done on the UK in 
recent years consists of detailed studies of individual sectors of the 
economy. This very detail, however, makes them of limited use for this 
researcher. For example, there is a considerable literature on the de­
mand for consumer durables, especially cars (Stone and Rowe 1957, Dicks-
Mireauxet al, 1961, Galambos 1962, Ball and Drake 1963a, O'Herlihy 1965, 
O'Herlihy et al. 1967). Much of this literature is concerned with the 
impact of monetary policy on durables purchases. Since this researcher 
did not disaggregate consumption into durables and non-durables, or con­
sider financial variables, this literature is of limited relevance. 
There is also a literature on the components of UK investment, but 
this is of little relevance for the same reason (Ball and Drake 1963b, 
1964, Nobay 1967, Holden 1969, Vipond 1969). A number of studies which 
have analyzed UK imports and exports have the same limitations as the 
work on the Irish foreign sector. Scott (1963) uses an approach similar 
to Leser (1967a)and the studies by members of the National Institute of 
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Economic and Social Research are oriented to forecasting (Godley and 
Shepherd 1965, Major 1967). A number of studies have been oriented 
toward specific issues such as the effect of the special import levy 
(Johnston and Henderson 1967) or the pressure of demand on exports (Ball 
and Drake 1962). 
Four studies of the UK tax structure have been done. Two examined 
specific taxes (Stark 1966, McLean 1970) and two were more general 
(Hopkin and Godley 1965, Bgiopolous 1967). The Hopkin and Godley study 
did not present an explicit model. The Balopolous study presented a 
macroeconometric model of the United Kingdom designed to analyze fiscal 
policy. 
The model contains fourteen stochastic relationships, three 
special equations (consumption function, personal income tax 
liability and the taxes on expenditure equation) computed out­
side the model, and eight definitional equations. These rela­
tionships determine the values of twenty five endogenous vari­
ables given the value of fourteen instruments of fiscal policy 
and fifteen predetermined variables. In cases where the model 
deals with fiscal policy problems formulated in an indirect way, 
we may add to the previous relationships several constraints 
imposed in the form of consistency restrictions (the values of 
instruments of fiscal policy cannot be negative) or boundary re­
strictions.... (Balopolous 1967, p. 183). 
To analyze the basic structure of the model, define the following 
variables: 
Y = gross national product at factor cost 
C = consumer expenditure 
I = private productive investment 
^St = change in the value of stocks and work in progress 
X = exports of goods and services 
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M = imports of goods and services 
TE = tac es on expenditure 
S = subsidies 
G = government purchases 
0 = other final demand (private housing and government investment) 
PFY = personal factor income 
IB = national insurance benefits 
IN = national insurance contributions 
P = consumer price index 
Zi = various fiscal policy instruments i = 1,2,3,4 
K.St = stock of inventories 
RPM = relative price variable for imports 
F = temperature 
D = private capital consumption 
TPY = personal income tax liability 
The basic structure for the model is 
Y =  C  +  I p  +  S t + X - M - T E  +JS + G + 0 
C = f ( P F Y ,  IB, IN, P ,  C _ i ,  T ,  Z i )  
I p  =  U q +  a ^ ( Y  -  G )  +  a ^ ( Y  -  G ) _ ^  +  Z g  
ST = Po + + Pg KSt_i + PgfP/P.i) + P4M 
M = /q + ai(Y - G) - +^3 A St 
TPY = g(PFY, t,Z3) 
TE = h(C,Y,P,F,Z^) 
D =60 + + 'C'2 ^5 
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The model also includes two other tax functions (one for import taxes 
and one for "other" taxes), two price equations, a wage equation, three 
employment equations, an equation for personal factor income and an 
equation for national insurance contributions. 
The model was linearized and estimated by two stage least squares 
for the years 1949-60. 
The results obtained seem to be satisfactory from the statistical 
point of view. The proportion of total variation explained in 
the most crucial relationship is very high, and the hypothesis 
of first order non-autocorrelation is not rejected at the 5 per 
cent level.... The computed standard errors of coefficients are 
in most cases a small fraction of the computed values of the 
coefficients. Finally, in all cases the coefficients take the 
correct sign and their values are not inconsistent with a priori 
expectations (Balopolous 1967, p. 183) 
A number of qualifications should be noted however. Twelve observations 
provide the basis for the seventeen structural relationships and taking 
predetermined variables into account, many of the structural equations 
contain a large number of explanatory variables. Thus the high value 
of must be interpreted with caution. The implications of mixing 
simultaneous and non-simultaneous estimation techniques are obscure, also. 
With regard to the specification of the equations, two contain time 
trends, the inclusion of which is a dubious theoretical procedure, in 
the opinion of this researcher. The specification of the investment 
function implies a fractional lag in the impact of changes in output on 
investment, whereas most studies specify a lag structure of at least 
18 months (Jorgenson and Stephenson 1967, Eisner 1967, Evans 1969, p. 104). 
The failure to include a capital stock term is also a weakness. The 
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disaggregation of investment into government and private is understand­
able for tax analysis but does not necessarily imply that government 
investment is exogenous. 
Care must always be exercised in ascribing causality to a regression, 
particularly in a simultaneous system. Yet the import function which 
includes stocks as an "explanatory" variables and the stocks function 
which includes imports as an "explanatory" variable may be open to 
methodological criticism. Surely the relationship goes from one to 
the other or from some third variable to both. If this is so, then 
some misspecification is evident. 
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CHAPTER IV. A QUARTERLY MACROECONOMETRIC MODEL OF THE ANGLO-IRISH ECONOMY 
Up to this point, it has been decided to estimate a quarterly 
macroeconometric model of the Anglo-Irish economy in the national ac­
counts framework with a relatively disaggregated foreign sector designed 
to show how fluctuations in the United Kingdom are transmitted to Irish 
macrovariables. 
The feedback of changes in Irish economic activity to UK macro-
variables can be neglected because Ireland only accounts for about two 
per cent of UK exports. Thus, Ireland may be viewed as a small region 
of the British economy with an unusual degree of political autonomy. 
The flow diagram presented in Figure 1 shows the direction of 
causality, as envisaged by this researcher. Along the horizontal axis 
time is measured and three discrete segments (t - 1, t, t + 1) are 
selected for the purposes of exposition. Irish endogenous variables at 
time t are the key variables to be explained by the model. They depend 
on their lagged values, on Irish exogenous variables and on UK endogenous 
variables. The UK endogenous variables depend on their own lagged values 
and on the variables exogenous to the UK economy. No arrow ever goes 
from an endogenous variable to an exogenous variable by definition and 
the feedback arrow from Irish endogenous variables to UK endogenous 
variables is assumed lu be negligible and therefore omitted. 
Implicit in the flow diagram is a conception of a quarterly macro-
economic model as dynamic. This researcher is obviously oriented to­
wards structural equations some of whose explanatory variables are lagged 










































time = t-1 t+1 
Figure 4.1, Flow diagram of the framework of a model of the Anglo-
Irish economy 
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variables should not be included in the structural equations, although 
this researcher did not do so. 
The particular lag structure implied by the flow diagram stems from 
the observation on the part of this researcher of inertia in seasonally 
adjusted quarterly series of endogenous variables. It is this common 
smoothness or inertia which leads the researcher to suspect that the 
series may be interrelated in a simultaneous system, and it is the rough­
ness of many exogenous series which suggests their exogeneity. The 
implication of the smoothness of the series for the behavior of economic 
micro-units may be habit persistence, that is slow adjustment to a 
changing environment. 
Within the framework outlined in the flow diagram, the model was 
specified subject to certain constraints. First, the transmission of 
economic fluctuations from the UK to Ireland may occur through several 
transmission mechanisms. In order to keep the model of manageable size 
only one mechanism was allowed to play a role, transmission via trade 
flows. Transmission can and probably does occur also through invisible 
exports, financial flows, factor movements and import prices. The choice 
of the trade flows mechanism was dictated by the availability of data. 
The failure to consider the other mechanisms should be borne in mind 
when the results of the model are evaluated. 
United Kingdom residents account for 77% of Irish tourism receipts. 
These receipts play an important part in financing the Irish trade deficit. 
The stagnation of these receipts since 1968 has been a serious constraint 
on the growth of the economy. 
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The net capital inflow in the balance of payments also plays a 
significant role in financing the Irish trade deficit. Little has been 
published about the Irish capital account but it is likely that financial 
variables influence capital movements. Thus transmission via financial 
flows undoubtedly influences the Irish economy. 
The bulk of Irish emigrants go to the United Kingdom and there is 
reason to believe that less emigration occurs when jobs are relatively 
scarce in that country. There is also some feeling in Ireland that Irish 
skilled labor responds to wage differentials between the two countries. 
Finally, given the importance of the United Kingdom as a source of 
imports it is likely that changes in the UK price level are transmitted 
to the Irish price level via changes in import prices. Or course changes 
in factor prices which may be transmitted via factor movements will also 
transmit price changes from the UK to Ireland. This illustrates the 
interrelatedness of the various transmission mechanisms so that the 
model presented in this chapter not only excludes four other transmission 
mechanisms but ignores their interactions with the mechanism included 
(trade flows). 
Viewed as a transmission via trade flows model, the model presented 
in this chapter is still incomplete. Irish exports of producers durables 
to the UK are exogenous because of their erratic nature. More serious, 
Irish exports of live animals are also exogenous. The importance of 
these exports cannot be overemphasized and future research must correct 
this deficiency of the model. Three reasons led to their exogeneity. 
First, they are likely to be sensitive to changes in Irish economic 
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conditions which are ignored by the model. The supply side of Irish 
exports is not considered nor is Irish agricultural policy. Second, 
there is evidence that the breakdown of Irish exports of live animals 
varied considerably during the sample period. In particular the shares 
of store and fat cattle exports fluctuated. Thus this component of 
Irish exports would have to be disaggregated further. Third, changes in 
UK agricultural production and policy were not allowed for in the model. 
In addition, other UK variables and policies may affect Irish cattle 
exports and were excluded. Many Irish cattle are bought on credit so 
that UK monetary policy has some influence. This is an example of an 
interaction between the trade and financial flows transmission mechanisms. 
Two other constraints were imposed a priori on the model. The first 
was a decision to make prices exogenous and to ignore the fact that dif­
ferent deflators are used for the components of the national accounts. 
The reluctance to include a price transmission mechanism was one reason 
for this decision. Another was the problem of handling prices in the 
foreign sector where unit value indices should be used as deflators and 
wholesale price indices in the relative price terms. The suspicion at­
tached to the accuracy of these prices has been mentioned above. Further­
more to make prices endogenous would entail the addition of several 
nonlinear relationships. Finally, the macroeconomic theory of the de­
termination of aggregate price levels is unsatisfactory, in the opinion 
of this researcher. The usual procedure is to use mark-up equations 
where prices are expressed as functions of, among other things, unit 
labor costs. The likelihood of a transmission mechanism via labor 
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movements would thus introduce another transmission mechanism. For 
these reasons prices were made exogenous to the model. 
The final constraint on the specification of the model was due to 
a methodological principle favored by the researcher. It was decided, 
as far as possible, to derive the structural relationships from micro-
economic theory. This approach appears to be favored by a large number 
of econometricians if their attempts to use micro theory can be adduced 
as evidence of their point of view. Nevertheless, it should be mentioned 
that this approach leads to aggregation problems which are frequently 
solved by being ignored. In addition the assumptions of the micro 
theory used are sometimes highly restrictive. Yet the position is held 
that it is better to derive structural relationships based on a restrictive 
micro theory and ignoring the problems of aggregation, than to search for 
significant empirical relationships and then apply a "rationale" to the 
result. 
The Structural Equations 
A convenient starting point for presenting the model are the GNP 
identities for both countries; 
GNP = C + I - MC - MPN - MPD - MS + XCUK + XPNUK + A (I.l) 
GNP = C + 1 - MC - MPN - MPD - MS + B (1.2) 
where (I.l) refers to Ireland and (1.2) refers to the UK. The variables, 
all seasonally adjusted at annual rates in constant (1963) prices, are 
defined as follows; 
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GNP = gross national product 
C = personal expenditure on consumer goods and services 
I = gross domestic physical capital formation 
MC = imports of consumer goods 
MPN = imports of producer nondurables 
MPD = imports of producer durables 
MS = imports of services 
XCUK = Irish exports of consumer goods to the UK 
XPNUK = Irish exports of producer nondurables to the UK 
A = other Irish final demand (government purchases, other exports to 
the UK such as cattle and producer durables, exports of goods to the 
rest of the world, exports of services) 
B = other UK final demand (government purchases and exports) 
The Irish data was converted to 1963 prices by setting the average of 
the 1963 implicit price deflator = 100. 
The two identities make clear the disaggregation used. Imports are 
disaggregated into consumer, producer nondurable, producer durable goods 
and services. Irish exports are disaggregated into consumer and producer 
nondurable goods sold to the UK and all other exports. No disaggregation 
is made of consumption or investment. 
The consumption function 
The consumption function as used in macroeconometric models stems 
from work of Keynes (1936). He defined the consumption function as the 
functional relationship between real income and real consumption; 
C = C (Y) (1) 
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He did not derive (1) from consumer theory merely asserting that "the 
amount that the community spends obviously depends on its income" (Keynes, 
pp. 91-92). Both C and Y were measured in wage units, that is, in real 
terms. The income variable Keynes had in mind would nowadays be called 
personal disposable income (Keynes, pp. 92, 94, paragraphs (2) and (5)). 
The "normal shape" of the function G(Y) was assumed to follow 
the fundamental psychological law, upon which we are entitled 
to depend with great confidence both a priori from our knowledge 
of human nature and from the detailed facts of experience, is 
that men are disposed, as a rule and on the average, to in­
crease their consumption as their income increases but not by 
as much as the increase in their income (Keynes 1936, p. 96). 
This amounted to restricting the derivative of C with respect to Y, 
called the marginal propensity to consume, to be in the open interval 
(0,1). Keynes noted that dc/dY will be smaller in the short run than 
in the long run because 
habits, as distinct from more permanent psychological propensi­
ties, are not given time enough to adapt themselves to changed 
objective circumstances. For a man's habitual standard of life 
usually has the first claim on his income, and he is apt to save 
the difference which discovers itself between his actual income 
and the expense of his habitual standard; or if he does adjust 
his expenditure to changes in his income, he will over short 
periods do so imperfectly. Thus a rising income will often be 
accompanied by increased saving, and a falling income by de­
creased saving, on a greater scale at first than subsequently 
(Keynes, p. 97). 
Finally, Keynes suggested that even in the long run the proportion of Y 
consumed would decline as Y increased. This he also claimed to be 
"obvious" on the basis of psychology although he did not claim it to be 
a fundamental psychological law; 
it is also obvious that a higher absolute of income will tend, 
as a rule, to widen the gap between income and consumption. 
For the satisfaction of the immediate primary needs of a man 
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and his family is usually a stronger motive than the motives 
toward accumulation, which only acquire effective sway when a 
margin of comfort has been attained. These reasons will lead, 
as a rule, to a greater proportion of income being saved as 
real income increases (ibid., p. 97). 
Thus Keynes believed that the marginal propensity to consume dc/dY is 
less than the average propensity C/Y. 
Ignoring Keynes' distinction between the short and long run marginal 
propensity to consume, consumption can be taken to be a function of 
current income. Then a function satisfying Keynes' restrictions is 
readily found to be 
C = a + bY b \ 1 ( 2 )  
Several researchers estimated consumption functions of form (2) in the 
ten years following Keynes' General Theory (1936) and concluded that 
(2) fit the data very well. (For example, Haavelmo 1947.) The function 
was estimated using data supplied by budget studies and annual national 
accounts data from 1929 on for the United States. 
In 1945 a consumption function of the form (2) was used by several 
researchers to forecast postwar consumption (Smithies 1945, Livingston 
1945, and Mosak 1945). According to Evans (1969) 
In this first attempt to predict gross national product with an 
aggregate consumption function, different levels of government 
expenditure and investment were assumed.... Typical of the pre­
dictions was the one that investment would have to be 2k to 3 
times its 1941 peak in constant dollars if the economy were to 
remain at full employment. All predictions were expressed in 
constant dollars, as inflation was not considered to be an im­
mediate threat. In fact both 1946 and 1947 investment were 
only 1.1 times the 1941 level, and early postwar government ex­
penditures were below 1941 levels (all comparisons in constant 
dollars). However total aggregate demand was large enough not 
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only to ensure full employment but to cause substantial in­
flation, because the level of consumption was far above that 
predicted by the -- consumption function (Evans 1969, p. 15). 
It was because of this divergence between prediction and outcome that 
Modigliani and Brumberg said "the study of the consumption function has 
undoubtedly yielded some of the highest correlations as well as some 
of the most embarrassing forecasts in the history of economics" (1954, 
p. 388). 
One study in the decade after the General Theory had conflicted 
with Keynes' specification of the consumption function. This was the 
study by Kuznets wherein he provided estimates of the national income 
and expenditure for the United States for 1869-1929 (1942, p. 30). One 
of the remarkable features of this data was the constancy of the average 
propensity to save (or consume). This finding was later verified by 
Goldsmith who stated that a "main enduring characteristic" of saving was 
the "long term stability of aggregate personal saving at approximately 
one-eighth of income" (1955, p. 22). 
There thus appeared to be some grounds for questioning Keynes* as­
sertion that the average propensity to consume declines as income in­
creases. If the average propensity to consume is constant then the con­
sumption function will be linear but without an intercept term; 
C = kY 0 . k •• 1 (3-4) 
Projections of consumption on the basis of (3) rather than (2) will be 
higher, so that the embarrassing forecasts of 1946-47 can be avoided. 
Yet (3) can only be accepted if the high correlation yielded by 
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(2) for budget data or short run data can be explained away. Two 
hypotheses have been developed which do this: the relative income hy­
pothesis whose chief exponent was Duesenberry (1949) and the permanent 
income hypothesis developed independently by Modigliani and Brumberg 
(1954) and Friedman (1957). Only the permanent income hypothesis is 
discussed here. 
According to the theory of intertemporal resource allocation, the 
individual makes his consumption decision in any time period on the basis 
of his current receipts, his expected future receipts and his preferences for 
consumption in different periods. Assume that the individual in time 
period 1, the period for which he must make the decision, believes he 
knows with complete certainty the interest rate, his future receipts 
and future prices. Assume that the individual wants to maximize 
u = u(c^, C2, ...., c^) (5-6) 
a well-defined utility function which expresses his utility in time period 
1 as a function of his planned consumption throughout his T period plan­
ning horizon. 
Any future consumption the consumer plans to make will reduce this 
maximum consumption in period 1 by the size of the loan he can no longer 
borrow. If he plans to consume Cj, during t, then his maximum consump­
tion during 1 is reduced by the size of the loan he can borrow on C^. 
(during 1). This amounts to (1 + i)^~^ C^. If he plans to consume 
Cg .... Cj. in the future, this will reduce his maximum possible consumption 
'V . 
in period 1 by 7, (L+i) " C , Thus his maximum possible consumption in 
t=:2 t 
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in period 1 is 
C, = W, - i (1 + i)^"^ C. (7) 
J- J- t=2 t 
This is the budget constraint subject to which (5) is maximized. In a 
special sense it says that the consumer cannot plan to consume more than 
his wealth. Forming the Lagrangean and differentiating yields tangency 
and budget exhaustion conditions which are generalizations of the usual 
consumer theory results. 
The coefficients of the in the budget constraint are equal to 
the marginal rates of substitution of present for future consumption. 
The permanent income hypothesis of Friedman, Modigliani and Brumberg as­
sumes that the utility function (5) is homogeneous so that the marginal 
rates of substitution are proportional to the ratio of present to future 
consumption. Thus (7) becomes 
C, = W, + C, }. K(i) (8) 
i 1 J- t=2 t 
where is the proportionality coefficient. Solving for Cj^ gives 
= K(i) (9) 
But income is the amount of wealth which can be consumed without 
diminishing the level of wealth by the next period; it is in fact equal 
to the interest on wealth (Hicks 1936, p.172). 
Yi = i 
so that the consumption function becomes 
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= k(i) (10)  
which is a proportional consumption function of form (3). While there 
is no a priori reason why the utility function should be homogeneous, 
there is no a priori reason why it should not be so (Friedman 1957, 
p. 13). Friedman would therefore justify the assumption of homogeneity 
on the grounds that the derived (proportional) consumption function fits 
the data best. 
In the very long run, proponents of the permanent income hypothesis 
argue that the correct functional form for the consumption function is 
(3). In the short run, (3) should not be fit to the data directly be­
cause measured income in the short run is not an accurate proxy for 
permanent income. Friedman assumes that in the short run permanent income 
is a distributed lag of past measured incomes so that 
Assuming that the weights assigned to past values of y decline geometrical­
ly, the Koyck (1954) transformation can be applied to give 
This is the consumption function specified in the Anglo-Irish model. 
Given that the correct form of the consumption function is the 
proportional one, proponents explain the observed intercept in cross-
section studies on the grounds that the income variable is an inaccurate 
proxy for permanent income. The argument is summarized by Modigliani and 
Brumberg as follows 
C = kiY + kgY,! + k3Y_2+k^Y_3 + (11) 
C = bY + dC 
- 1  
( 1 2 )  
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Suppose we divide all households into three groups; (1) those 
whose income has increased in the current year (2) those whose 
income has remained the same (3) those whose income has fallen. 
Then unless most of the income changes just happen to be such as 
to return the recipients to an accustomed level from which they 
had previously departed, group (1) should contain a greater 
proportion of people with positive transitory income than group 
(2) and, a fortiori, group (3). Hence...households in group (1) 
should save, on average, a larger proportion than those in group 
(2) which in turn should save a larger proportion than those in 
group (3) (Modigliani and Brumberg 1954, p. 115). 
The regression estimates using cross section data will be biased--the 
slope being biased downward and the intercept being biased upward. 
The investment function 
The theory of investment behavior dates back to the beginning of 
the twentieth century. At that time two approaches were adopted to ex­
plain investment behavior; the accelerator approach (Aftalion 1909) and 
the neoclassical approach (Fisher 1907). The conflict between these 
two approaches has not yet been resolved. 
The earliest empirical application of the acceleration principle 
appears to have been Clark's (1917) study of investment in railroad cars. 
In its simplest form the "naive" or "rigid" accelerator hypothesizes 
that businessmen operate on the basis of a rule of thumb: they maintain 
a constant capital output ratio v so that 
where K represents the capital stock and Q represents output. Net in­
vestment is the time rate of change of the capital stock so that dif­
ferentiation of (13) with respect to time yields the investment function 
K = vQ (13) 
(14) 
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I'lie early writers were aware of I he i imi talions of this investment 
function. Clark noted that (14) is an equilibrium relationship -
disequilibrium would occur if the businessman had excess capacity or 
if bottlenecks in the capital goods industry forced businessmen to operate 
at less than desired capacity. In either case, investment would be less 
than V dQ/dt. In spite of these well known weaknesses, the acceleration 
principle enjoyed great popularity. It was not until the 1950's that 
the function (14) was modified to take account of its weaknesses (Goodwin 
1951, Chenery 1952, Koyck 1954). The "rigid" accelerator became re­
placed by the "flexible" accelerator as derived from a "stock adjustment" 
model. Businessmen are assumed to have a constant desired capital (K*) 
output ratio v* so that 
Then investment is assumed to be a constant proportion of the difference 
between the desired and actual levels of the capital stock; 
Investment is therefore a function of the level of output rather than 
first differences of output. Equation (16) is known as a flexible ac­
celerator investment function. 
The neoclassical approach to investment behavior is based on a 
theory of optimal capital accumulation (Jorgenson 1967). Such a theory 
is summarized as follows; 
K* = v*Q (15) 
I = u(K* - K ^) = uv* Q - uK_2 ( 1 6 )  
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The firm maximizes the utility of a consumption stream subject 
to a production function relating the flow of output to flows 
of labor and capital services. The firm supplies capital 
services to itself through the acquisition of investment goods; 
the rate of change in the flow of capital services is propor­
tional to the rate of acquisition of investment goods less the 
rate of replacement of previously acquired investment goods. 
The results of the productive process are transformed into a 
stream of consumption under a fixed set of prices for output, 
labor services, investment goods and consumption goods.... 
Under these conditions the problem of maximizing utility may 
be solved in two stages. First a production plan may be chosen 
so as to maximize the present value of the productive enterprise. 
Secondly, consumption is allocated over time so as to maximize 
utility subject to the present value of the firm (Jorgenson 1967, 
Assuming, for simplicity, a production process with a single output, 
(Q) and two variable inputs labor (L) and investment in durable goods (I) 
where p, w, and q are the corresponding prices, then the flow of net re­
ceipts at time t, R(t) is given by 
Assuming, again for simplicity, that the time rate of discount is a 
constant (r) then the present value of the firm (PV) is 
This must be maximized subject to the two constraints mentioned above 
P. 213). 
R(t) = p(t)Q(t) - w(t)L(t) - q(t)I(t) (17) 
(18)  
o 
^ = I(t) - D(t) (19) 
F(Q(t), L(t), K(t)) = 0 (20) 
If depreciation D(t) is assumed to be proportional to the capital stock 
and if the production function F is a Cobb Douglas, then the marginal 
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productivity condition for capital services is 
^ = a % (21) 
K* - p 
where a is the elasticity with respect to the input of capital services, 
K* is desired capital and c can be interpreted as the implicit rental 
price for capital services supplied by the firm to itself (ibid,, pp. 
219-220). Solving for the desired capital stock yields 
K* = a £ Q = v(Z) Q (22) 
Thus the chief difference between the neoclassical and accelerator 
theories of investment is the dependence of the neoclassical desired 
capital output ratio on a relative price term (P-) , Indeed, in a macro 
investment function, the difference amounts to using different price 
deflators for the national output variable. Given the decision not to 
make prices endogenous in the model of the Anglo-Irish economy, the two 
theories imply the same specification of a desired capital stock function, 
(15) and (22). 
Once the desired capital stock function has been selected two de­
cisions remain to be made before the specification of an investment 
function is complete; the functional relationship between the desired 
capital stock and investment must be specified and the lag structure (if 
any) must be chosen, 
Goodwin (1951), Chenery (1952) and Koyck (1954) made net investment 
proportional to the deviation of the actual from the desired capital stock 
It = u (K*t - Kt) , (23) 
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Jorgenson and Stephenson (1967, p. 179) showed that this was a special 
case of 
It = < - K() (24) 
where E is the lag operator and W(e) is the lag generating 
function, a polynomial in E so that each term is of the &nn a^^E^x^ 
(Griliches 1967). Thus W(E)x^ is a shorthand notation for a distributed 
lag in x^. In the special case of a distributed lag whose weights de­
cline geometrically over time the lag generating function is 
"(E) = (25) 
which makes (24) simplify to (23) with 1 -X = u. 
The Jorgenson Stephenson formulation is derived in the following 
manner. In every period investment expenditures is a weighted average 
of the level of projects initiated in all previous periods: 
I(. = W(E) I^ (26) 
where I^ is the value of new investment projects initiated in period t. 
The form of W(E) is 
W(E) = Uq + u^E + UgE^ + .... (27) 
where u is the proportion of investment projects initiated in period t 
and completed in period t + t . This implies, for example, that the 
uncompleted proportion of investment projects at time t which were 
N 
initiated in period t-3 is (1 - uo - - U2) It-3* backlog of 
uncompleted projects at the beginning of period t is the sum of the un­
completed portions of previously initiated projects, and this in turn 
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is equal to the difference between desired and actual capital: 
iN + (1 - + (1 - Uo - Uj^)It_2 + ... = K* - K^. (28) 
Algebraic manipulation of the left hand side of this expression yields; 
<  -  K , = i :  ( 2 9 )  
N 
which can be solved for 
Substitution of (30) into (26) gives (24) and substitution of (25) into 
(24) gives (23). 
In the Anglo-Irish model it is assumed that investment in period t 
is a function of a distributed lag of previous deviations of actual from 
desired capital stock, to avoid the first differences arrived at by 
Jorgenson and Stephenson: 
It = W(e) (K* - Kj.) . (31) 
The form of the lag generating function is postulated to be geometric 
(27) so that (31) is rewritten 
It = HA - Kt) (32) 
which in turn is 
It = It-l + (1 - (%! - Kt-l) • (33) 
Then the desired capital stock is assumed to be proportional to output 
Qj. so that (33) is rewritten 
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I = + (1 -X)vQ . (1 -X) K. . (34) 
L t-i L ^ 
Since the theory is usually specified in terms of net investment, 
but the investment function is usually estimated using gross investment 
then depreciation must be added to both sides. If depreciation is as­
sumed to be proportional to the capital stock 
Dt (35) 
then (34) can be written 
+ (1 -A )vQt - (1 - A- ^)K^i- (36) 
where 1^, ^ ^-1 refer to gross investment. The multicollinearity 
between and ^ is likely to be severe and so the term Kj._2 was 
dropped from the specification. Thus the specification chosen was 
\ + ^2% - h^ t-L 
Even this specification, as will be seen below, led to multi­
collinearity because of the high intercorrelation of GNP and K. A 
possible way around this problem is to replace by ^Qt» a formulation 
which can be justified by the modern accelerator approach of Eisner 
(1967) or the neoclassical approach of Jorgenson and Stephenson (1967). 
Yet if has an error of measurement of E^ and X , has an error of 
t t-1 
measurement of E^_^, then X^ can have an error of measurement as large 
as Ej. + E^_^. If the errors are suspected of being large first differences 
95 
are precluded. As mentioned in the last chapter first differences of 
Irish annual data fluctuate to a fantastic degree and since the Irish 
quarterly data are more subject to error than the annual figures, it 
was decided not to use first differences. 
The behavioral basis for (37) is habit persistence. Businessmen do 
not react to deviations of desired from actual capital stock very rapidly. 
The deviations must persist for a number of time periods before action 
is taken. With future improvements in Irish quarterly national accounts 
a more satisfactory investment function can be specified. 
One problem remains for the investment function specified in (37). 
No time series on the capital stock is available for either the United 
Kingdom or Ireland. It has been shown, however, that cumulation of net 
investment around an arbitrary origin is an acceptable approximation to 
the capital stock (Ball and Drake 1963b). Consider the cumulation of net 
investment from the first quarter of 1961. The capital stock at time t is 
1960 IV t 
Kt = In^ + 7, In^ (38) 
( =-(v 1=1961 I 
where I^^ is net investment at time c . The first term on the right 
hand side is the value of the capital stock at the end of 1960 and is a 
constant. Now consider a regression where the capital stock enters as 
an explanatory variable 
Yt = Sq + + a^ Kj. (39) 
Substitution of (38) for yields 
1960 IV t 
Yj. = (a^ + a^Z I ) + a^X^ + a2 X In^ • (40) 
}:=-./• ^^ =1960 I 
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Since the second term is a constant (40) may be rewritten 
t 
Y. = b + a,X. + a Z In ^  . (41) 
^ ^ ^ t=1960 I 
Estimation of (41) by regression, therefore, will provide estimates of 
ai and a.2 but the intercept term will be observed subject to error. Since 
the intercept term is not usually of direct interest to the model builder, 
cumulation around an arbitrary origin provides an acceptable proxy for 
the capital stock. The chief result is the inclusion of an intercept 
term in the investment function, so that the specification finally 
chosen was; 
It = -Po + Pi :t_l + #2 GNPt - P3K . (42) 
Import and export functions 
The theoretical specification of the import functions used in the 
Anglo-Irish model views them, in essence, as demand functions. The pur­
chaser of an import is regarded as a consumer making a choice between 
two commodities: an import and its domestic substitute. Denoting the 
import quantity by M and the quantity of the domestic substitute by H, 
the consumer is assumed to have a well-defined utility function 
u = u (M, H) , (43) 
The importer is assumed to want to maximize (43) subject to a budget con­
straint. The form of the budget constraint is that the sum of the pur­
chases from the two sources of supply not exceed the total purchases of 
the commodity; 
M + Pj^.H ^ Pr T . (44) 
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Thus, in the case of consumer goods T = C and in the case of producers 
durables T = I. This assumes all consumer and investment goods can be 
purchased at home or abroad. This assumption could, in principle be 
relaxed. Forming the lagrangean and differentiating, import demand 
functions can, in principle, be derived; 
PM I 
M = f1 T, u) . (45) 
H 
The demand functions are sets of ordered pairs of observations on 
(M, assuming a certain level of total expenditure (T) and given 
preferences (u). The prices are expressed as a ratio because of the 
homogeneity postulate (Allen 1966, p. 658). 
The demand function (45) must be modified before it can be estimated. 
The functional form must be specified and for the Anglo-Irish model it 
is assumed to be linear. Even then the function cannot be estimated from 
time series because at least T, and maybe u, are changing as the observa­
tions on M are changing. Thus "statistical" demand functions have the 
general form 
M = f(P^/PH, T, u) . (46) 
Finally the function may be generalized to include lagged values 
of the dependent variable on the same kind of rationale as supplied by 
Friedman for the inclusion of in the consumption function; M is a 
function of a distributed lag of Pm/Ph T which are interpreted as 
permanent prices and expenditures. Consumers only gradually change M 
in response to changes in P^/P^ and T. 
Two import functions were derived from this framework 
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= d o ^  à -jRPMC 
MPD = 60+ ^ j^MPD_]_ + bgl - .^jRPMPD 
(47) 
(48) 
where the variables are defined as follows; 
MC = imports of consumer goods 
RPMC = relative price variable for imports of consumer goods 
MPD = imports of producers durables 
RPMPD = relative price variable for imports of producers durables. 
The other two import functions do not fit in this framework. Two 
empirical-type relationships were formulated for them: 
where the variables are 
MPN = imports of producer nondurables 
RPMPN = relative price variable for imports of producer nondurables 
MS = imports of services. 
The two export functions in the model are derived in a similar man­
ner to the derivation of the import functions above. The British im­
porter is regarded as a consumer choosing between two sources of supply; 
Ireland and the rest of the world. Let IXUK be the quantity purchased 
from Ireland and MRW be the quantity imported from the rest of the world. 
Then the consumer is assumed to allocate his expenditure between the 
two sources of supply so as to maximize a utility function 
MPN = a Q 4- ij^MPN_j^ + - 6 gRPMPN (49) 
MS = 5o + JlMS.i +6>NP (50) 
u = u (IXUK, MRW) (51) 
subject to a constraint 
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Pi . IX UK + P^y.MRW - PM.M (52) 
that the value of purchases from Ireland and the rest of the world not 
exceed the value of imports. Demand functions can be derived of the 
general form 
IX UK = f(lL_ I M, u) (53) 
PRW ' 
which can be modified to include the movements in M and u and to include 
lagged values of the dependent variable. Again the functional form f 
is assumed to be linear. Two export functions were specified; 
XC = ^ +'>(2 UMC - RPMC (54) 
XPN = ©o + 8iXPN_i + QgUMPN - O^RPMPN (55) 
where the variables were defined to be 
XC = Irish exports of consumer goods to the UK 
UMC = UK imports of consumer goods from the world 
RPMC = relative price variable from Irish exports of consumer goods 
XPN = Irish exports of producers' nondurables to the UK 
UMPN = UK imports of producers' nondurables 
RPMPN = relative price variable for Irish exports of producers'nondurables. 
The special nature of Irish exports of producers' durables (the erratic 
movements of ships and boats) led the researcher to make them exogenous 
to the model. 
Before leaving the specification of the foreign sector two limita­
tions of the import functions should be noted. First, imports are as­
sumed to be completely determined by demand conditions - supply conditions 
LOO 
are neglected. Attempts to build supply conditions into models of im­
ports have not been notably successful (Learner and Stern 1970, p. 7). 
Nevertheless, supply conditions must exert some influence. Second, 
many specifications of quarterly import functions include cyclical or 
capacity utilization indicators. Changes in inventories are often in­
cluded but could not be used in this study because of lack of (Irish) 
data. Baker and Durkan (1970c) experimented unsuccessfully with an 
index of capacity utilization in their import functions. This researcher 
is not convinced of the need for such devices. Although the weaknesses 
of unit value indices may support such a formulation, it would appear 
that correctly formulated import functions in a simultaneous macro-
econometric model, should take account of cyclical influences. An index 
of capacity utilization should be an endogenous variable in a macromodel 
and could and should be replaced in an import function by its explanatory 
variables. 
Tax functions 
Only two other structural equations were specified to the model of 
the Anglo-Irish economy. Both of these were tax functions and both were 
essentially empirical rather than behavioral relationships. Indirect 
taxes were assumed to depend on consumption expenditure and direct taxes 
were assumed to depend on a proxy variable for personal income; 
TE = X o + C_i (56) 
(57) 
where the variables were 
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TE = taxes on expenditure 
TY = taxes on income. 
The inclusion of the current and lagged values of the explanatory vari­
able in the equations is a device due to Tinbergen (1939) for measuring 
a fractional lag (Nerlove 1964, pp. 121-122). Define 
Xt-9 = (l-8)xt + . (58) 
Graphically x^_@ is the linearly interpolated value between x^ and 
Xt_i at time t-e as can be seen if the reader draws a right triangle 
with base time period, left vertex x^.^ and height A x^. . 
where 
ax^ + bXt_i = cx^.Q (59) 
c = a + b 
'  ;  =  .  ( 6 0 )  
The Postulated Model of the Anglo-Irish Economy 
The entire Anglo-Irish model consisted of 20 structural relations 
and ten identities determining 30 endogenous variables. Ten current 
exogenous variables entered the model together with 18 lagged endogenous 
variables making a total of 28 predetermined variables. Irish variables 
were prefixed by the letter 1, and UK were prefixed by the letter U. 
The endogenous variables common to both countries were 14 in number and 
defined as follows; 
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GNP = expenditure on gross national product 
C = personal expenditure on consumer goods and services 
DY = personal disposable income 
I = gross domestic physical capital formation 
K = capital stock 
MC = imports of consumer goods 
MPD = imports of producers' durable goods 
MPN = imports of producers' nondurable goods 
MS = imports of services 
TE = taxes on expenditure 
TY = taxes on income 
FY = personal income 
D = capital consumption allowances 
NI = net domestic physical capital formation 
Two endogenous variables were unique to Ireland. 
XC = Irish exports of consumer goods to the United Kingdom 
XPN = Irish exports of producers' nondurable goods to the United Kingdom, 
The exogenous variables common to both countries were three in number 
and defined as follows; 
RPMC = relative price variable for imports of consumer goods 
RPMPD = relative price variable for imports of producer durable goods 
RPMPN = relative price variable for import of producers'nondurable goods 
Two exogenous relative price variables were unique to Ireland. 
RPXC = relative price variable for exports of consumer goods 
RPXPN a relative price variable for exports of producers' nondurable goods 
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Both countries had one other exogenous variable called other final demand 
but the composition was different. In Ireland the variable was defined as 
A = other final demand (including government purchases, other exports to 
the UK such as cattle and producer durables, exports of goods to 
the rest of the world, exports of services) 
For the United Kingdom the variable was 
B = other final demand (including government purchases and exports). 
The structural relations of the model were numbered and the number was 
preceded by an I for identities and an E for equations. The model is 
presented below beginning with the two GNP identities followed by nine 
equations and four identities common to both countries, and ending with 
the two Irish export functions. The variable associated with each rela­
tion is isolated on the left hand side; 
GNP C + I - MC - MPN - MPD - MS + XC + XPN + A (I.l) 
GNP = C + I - MC - MPN - MPD - MS + B (1.2) 
C GlC_i + a^DY (E,l) 
I = 
-Po + Pil.i + P2GNP - P3K (E.2) 
MC = à' o + ^iMC.i + ^ 2^ - Y3RPMC (E.3) 
MPD = Ù 0 + fiMPD_i + ^2^ - 63RPMPD (E.4) 
MPN = g Q + «;^MPN_]^ + S^GNP - -gRPMPN (E.5) 
MS = 6 0 + JlMS_i + SzGNP (E.6) 
TE = Ko + K^C + Kg (E.7) 
TY = 
 ^0 '"'-1 
(E,8) 
D = (E.9) 
DY = PY - TY (1.3) 
NX = I - D (1.4) 
K = K.i + NI (1.5) 
104 
xc + '/2UMC - J^RPXC (E.IO) 
XPN = @0 + @1 XPN_i + ©2 UMPN - 03RPXPN (E.ll) 
Inspection of the equations shows that no equation contains more than 
three endogenous variables. The order (necessary) condition for identi­
fication requires "the number of predetermined variables excluded from 
the relation to be at least as great as the number of endogenous vari­
ables included less one" (Johnston 1963, p. 251). Thus each equation 
should exclude at least two predetermined variables. The postulated 
model includes 28 predetermined variables so that the order condition 
for identification is easily satisfied. The model is in fact over-
identified. 
Estimation Procedure for the Postulated Model 
Consider the simplest multiple regression model 
Yt = Po + Pl^lt + P2*2t + "t t=l,...,T (1) 
where the X's are assumed to be fixed and the u^ are identically and 
independently distributed with zero mean and common variance. In matrix 
form, the T equation system is written 
Y = X p + u (2) 
with the assumptions 
E[u] = 0 (3) 
E[u u'] = a^I (4) 
X of full rank . (5) 
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The least squares estimators are 
P = (X'X)"1 X'Y (6) 
and these are best linear and unbiased. Consider the proof of their 
unbiasedness 
E[p] = E[(X'X)-^X'Y] = (X'X)-IX' E[Y] 
= (X:X)-1X'XP + (X'X)-IX' E[u] = P . (7) 
In economics, the X's are usually not fixed but generated by a stochastic 
process. Ignoring the need for asymptotic distribution theory, the proof 
of unbiasedness will still go through provided the distributions of X 
and u are independent so that 
E[X'u] = 0 . (8) 
The key requirement is that the explanatoiyvariables be independent of 
the disturbance term. 
Consider now the simplest simultaneous system; 
~ ^ 10 "*• Pll*lt + Pi2*2t + ®12 ^ 2t + "it 
Yzt = PzO + Pliait + + *21 Tit + "Zt 
(9) 
Substituting the right hand side of the equation for into the 
equation for Y2^ and solving for Y^^» and similarly substituting the 
right hand side of the equation for Yg^. into the equation for Yj^^ and 
solving for Y^j. yields a new system 
''it = "it. "if "2t' (to, 
^2t = fzfXlt' ^ 2t» "if "zt) 
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so that is a function of and Y2(- is a function of Thus 
ordinary least squares applied to the equations in (9) will yield un­
biased estimates. 
The simultaneous system in (9) can be written in matrix form as 
AY^ = BX^ + u^ (11) 
If A is nonsingular the reduced form of the system is 
Yj. = A"^ BX^  + A"^ u^  (12) 
It is noteworthy that (12) is not a simultaneous system so that ordinary 
least squares estimators are unbiased. The question arises: can un­
biased estimators of (11) be derived from unbiased estimators of the 
coefficient matrix in (12)? The answer depends on whether (11) is 
identified. If (11) is not identified the answer is no, if (11) is 
identified the answer is yes. An identified system may be exactly 
identified or overidentified. If exactly identified then unique esti­
mators of (11) can be derived from (12), and the procedure is known as 
indirect least squares. 
Several estimation procedures have been derived for overidentified 
systems as is the case in the Anglo-Irish model. These fall into two 
groups; limited information and full information methods. They all 
involve different methods of going from the reduced form estimates to 
the estimates of the structural equations. Full information methods are 
efficient because they use all the information about every variable in 
the system to estimate each parameter; limited informations are inefficient 
because they only use the information about the variables in the particular 
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equations being esLiinnted to estimaLe the paranielers i> f  I I kiI  equation. 
Limited information methods are usually used for computational sim­
plicity and because the full information methods are very se^isitive to 
specification error. It is only desirable to use all the information 
if the information is accurate, and most econometricians believe it is not. 
This researcher does not believe that any one estimation method is 
superior in all circumstances, A number of criteria for choosing the 
estimation procedure might be listed. 
Unfortunately, the present stage of development of (econometrics) 
might be likened to a primitive stage in medicine where a doctor 
is able to treat only one complaint at a time: he can reset a 
broken arm or prescribe for influenza, but if you come to him 
with both these troubles at once, the poor fellow is baffled and 
is forced to select one of our ailments, treat that, and leave 
the other alone. So in econometrics we have various methods of 
treating problems... but the methods for handling the first 
problem have been developed under assumptions which rule out the 
possibility of the second....(Johnston 1963, p. 147). 
Thus a decision to estimate a model using a simultaneous technique is 
a decision to treat simultaneous equation bias as the paramount estima­
tion problem for the model under consideration. It further implies that 
the large sample properties are the best guide to the small sample proper­
ties of an estimator since the justification of simultaneous estimators is 
made on the basis of large sample theory, and since the econometrician is 
usually using small samples. The evidence on this latter point from Monte 
Carlo studies is not overwhelming (Johnston 1963, chapter 10). 
This researcher decided to use ordinary least squares mainly 
because its computational convenience (given the constraints under which 
he operated) more than offset the disadvantage of the simultaneous equa­
tion bias introduced into the results. In addition there were several 
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other estimation problems which the researcher was forced to tolerate, 
no matter which estimation procedure was used. Three of these may 
especially be mentioned. Consider again a distributed lag function 
Yj. = W(E) + u^  . (13) 
If, as in most of the equations for the Anglo-Irish model, the weights 
of the distributed lag are assumed to follow a geometric distribution, 
the lag generating function has the form 
W(E) - L ' XE (14) 
so that (13) can be rewritten 
^t = Hte 
Multiplying both sides by 1 - A E gives 
+ u^ . (15) 
^t = Yt-1 +(l-x)xt + "t -^"t-l • (16) 
Two problems are created by this transformation. The inclusion of the 
lagged dependent variables means that the Durbin-Watson for autocorrelation 
becomes meaningless and the new disturbance term is likely to exhibit such 
autocorrelation. The seriousness of the error cannot be judged a priori 
because of the lack of the Durbin-Watson test but in a sampling study 
(Orcutt and Cochrane 1949) found a serious bias introduced. 
The situation is similar in the case of multicollinearity which 
may be present in the consumption and investment functions used in the 
model. The usual result of multicollinearity is large standard errors 
of the coefficients. Since large standard errors lead to low t values, 
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the multicollinearity problem can be very serious. Yet no measure of 
the seriousness of the multicollinearity problem exists. Klein (1962, 
p. 101) suggests a "rule of thumb" that the partial correlation of any 
two explanatory variables should be less than the multiple correlation 
coefficient from the equation as a whole. Even this rule of thumb has 
problems, however, because it will only measure pairwise multicollinearity 
(Huang 1970, p. 154). No satisfying solution to the problem of multi­
collinearity exists either, although a number of approaches may be taken. 
Extraneous information might be incorporated or principal components 
might be used to replace the collinear variables. 
Finally there is the problem of "outliers". Suppose that a simple 
regression is estimated and the residuals are calculated. Suppose that 
all the residuals are less than the standard error of estimate except 
one which is say six times that value. Then it is useful to plot the 
values to see if that observation is an outlier. If so, the particular 
time period associated should be examined for evidence of a special event 
which would account for the outlier such as a strike or the introduction 
of a new tax. Two procedures exist for dealing with outliers; a dummy 
variable might be incorporated for the special event or the time series 
might be adjusted so as to yield a more "normal" residual for that time 
period. The latter procedure was adopted in this study to avoid a large 
number of dummy variables and because outliers often so disturbed the 
relationship that the lagged dependent variable became insignificant in 
the regression equation. The differences between the adjusted and unad­
justed time series were added to the "other final demand" exogenous 
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variable for each country. Sometimes a component of a time series ex­
hibited erratic fluctuations and the whole component subseries was sub­
tracted out. Thus imports of unmilled cereals were subtracted out. Thus 
imports of unmilled cereals were subtracted out of Irish imports of pro­
ducer nondurables (following Baker and Durkan 1969c) because such imports 
are allowed to fill the gap between domestic production and consumption. 
This gap depends mainly on the weather. Similarly imports of ships and 
aircraft are subtracted from imports of producers' durables (Baker and 
Durkan 1970a). A list of special events that disturbed the relation­
ships postulated in the model is provided in Table 1. 
Table 4.1. Special events in the Anglo-Irish economy 1961-68 
Quarter Event 
1963 I U.S. dock strike kept over 600 ships idle for 34 days 
II Maudling expansionary budget in the UK 
III Irish dock strike for two weeks 
IV Irish turnover tax introduced 
1965 I UK special import levy 
IV Irish special import levy - eliminated in stages in the 
latter half of 1966 
1966 II UK seamen's strike 
III Anglo-Irish Free Trade Agreement. UK selective employment 
tax introduced 
1967 III Liverpool dock strike 
IV Devaluation 
Ill 
The Estimated Model 
The results of estimating the model as hypothesized are presented 
below. Four statistics are presented to the right of each equation: 
"r^, Durbin-Watson (DW), mean of dependent (left hand side) variable and 
standard error of estimate (SE). Standard errors are written in paren­
theses below the intercepts; t values are written below the other coef­
ficients. Five per cent critical values for 30 degrees of freedom were 
2.042 for t and (1.28, 1.57) for Durbin-Watsons with two regressors and 
(1.21, 1.65) for Durbin-Watsons with three regressors. The intervals 
for the Durbin-Watsons (d^, du) are defined by lower and upper bounds. 
If the DW is less than dL then positive serial correlation is probably 
present and if it is above d^ it is probably not; within the interval the 
test fails. The values presented are for the case of positive serial 
correlation; they must be subtracted from 4 to obtain those for negative 
serial correlation. It should be pointed out, however, that the Durbin 
Watson test is only approximately applicable to simultaneous models and 
equations containing lagged dependent variables. 
Consumption functions; 
Irish C = 0.6470C , + 0.3277DY = 0.9998 2.24 = D.W. 
(5.93) (3.31) c = 624.5 8.25 = S.E. 
UK C = 0.8495C_i + 0.I405DY 0.9999 2.18 
(11.0) (2.02) 20,870.8 247.5 
Investment functions; 
Irish 1 = 0.80751 + 0.2496GNP - 0.0130K 159.5 0.8941 1.87 
(6.66)-! (2.23) (1.46) (82.6) 174.4 10.2 
UK I = 0.30221 , + 0.5385GNP - 0.0177K_i-11.846 0.9367 2.54 
(2.42)" (5.20) (3.21) (2.607) 6034.0 209.3 
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Consumer import functions; 
Irish MC = 0.4415MC . + 0.2000C + 0.0393RPMC - 86.6 0.8965 2.08 
(2.62)" (2.79) (0.06) (92.1) 73.94 4.70 
UK MC = 0.5258MC_i + 0.0326C - 2.6361RPMC + 498.2 0.8146 1.28 
(3.24) (2.61) (0.98) (302.2) 1938.6 41.2 
Producer nondurables import functions; 
Irish MPN = 0.9162MPN_i + 0.0372GNP - 0.0743RPMPN - 7.95 0.8931 1.86 
(4.82) (0.77) (0.09) (89.0) 170.6 7.42 
UK MPN = 0.4645MPN , + 0.1051GNP+4.4573RPMPN-2242.7 0.9515 1.67 
(2.89) " (3.45) (0.69) (983.5) 2814.5 89.6 
Producer durables import functions; 
Irish MPD = 0.1788MPD ,+ 0.22631 + 0.1026RPMPD + 0.57 0.9417 1.71 
(1.44) ' (6.50) (0.03) (37.6) 49.7 2.09 
UK MPD = 0.9780MPD ,+ 0.02011 + 2.385RPMPD - 321.0 0.9810 2.50 
(15.27) " (1.65) (1.50) (164.0) 
Imports of services functions; 
Irish MS = 0.8551MS +0.0079GNP - 2.70 0.9805 1.68 
(12.70) (1.83) (2.29) 25.74 0.71 
UK MS = 0.4151MS_i + 0.0287GNP + 72.0 0.9263 0.73 
(2.34) (3.22) (85.9) 117.9 5.68 
Taxes on expenditure functions; 
Irish TE = 0.3090C + 0.1777C , - 185.1 0.9263 0.73 
(2.83: (1.60) (15.64) 117.9 5.68 
UK TE = 0.1906C + 0.2996C , - 5572.6 0.8653 0.29 
(1.12) (1.78) " (734.4) 4621.5 238.6 
Taxes on income functions; 
Irish TY = 0.1298Pf + 0.1280PY , - 124.4 0.9388 0.76 
(3.81) (3.68)" (8.99) 68.16 3.83 
UK TY = 0.0991PY + 0.1684PY-1 -3359.2 0.5990 0.20 
(0.5388) (0.9186) (1053.8) 3823.4 317.0 
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Depreciation functions 








Irish export functions; 
Consumer XC = 0.5018XC + 0.0549UMC + 0.3746RPXC - 112.9 0.9050 2.29 
goods (3.92) " (3.59) (1.85) (29.1) 66.55 3.96 
Producer XPN = 0.7456XPN ,+0.0053UMPN - 0.0522RPXPN -1.27 0.9588 1.53 
(5.57) • (2.41) (0.63) (7.12) 30.66 1.37 
The results show the need for more experimentation. Three general 
conclusions emerge. First, relative price terms in the import and ex­
port functions are nowhere significant. This result is not unusual 
(Klein et al. 1961, Rhomberg and Boissenault 1964, McAleese 1970) and 
undoubtedly reflects some specification error. The functions are de­
rived on the assumptions that imports and domestic production are sub­
stitutes, and that relative price variables are exogenous. The assumption 
of substitutability is little more than a crude approximation which was 
made because of the high level of aggregation in the model. The assump­
tion of exogenous prices was made because of the complexity which would 
otherwise be introduced, as was discussed in the last chapter. 
Yet the insignificance of the price variables may also be due to 
the considerable measurement errors present in them. These errors are 
likely to be magnified because the prices are expressed as ratios. Aside 
from the questionable appropriateness of the price indices used, they 
are subject to two special sources of error. First, the price index in 
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the numerator never refers to the same basket of commodities as the 
price index in the denominator. Indeed some indices are formed by di­
viding wholesale prices by unit values. Wholesale price indices in­
clude customs duties; unit value indices do not. The question arises; 
do the ratios include the duties or not? Second, unit values are par­
ticularly subject to measurement errors. If they are calculated for a 
general category they are sensitive to its changing commodity composi­
tion; if they are calculated for a constant commodity composition, they 
exclude many important groups of commodities. Thus although the empirical 
results do not support the hypothesis that relative prices significantly 
affect consumer choice between imports and domestic production, these 
results can hardly be taker as evidence to the contrary. While price 
variables which accord with a priori expectations (have negative coeffi­
cients) could be left in the model, those which do not should certainly 
be eliminated. 
The second general feature of this first estimation of the model is 
the poor performance of the four tax functions. In particular all Durbin-
Watsons are unacceptable. These are not surprising if they indicate 
structural change during the sample period. Such structural change would 
occur if the government altered the tax system by introducing new taxes 
or changing existing deductions or rates. This structural change would 
show up in the residuals where "runs" of positive and negative values 
would be found. The possibility of such structural changes should be in­
vestigated. 
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The same type of problem appears to be present in the three func­
tions where the values of the dependent variables were obtained by smoothly 
interpolating the annual figures using the Sandee-Lisman technique. 
(Irish imports of services and the two depreciation functions.) This 
technique fits a nonlinear trend to the annual data. The regression 
procedure assumes linearity. If the dependent variable (depreciation or 
service imports) follows a nonlinear trend and the independent variable 
follows a linear trend (GNP or capital stock), then the relationship will 
be nonlinear. Thus there will be evidence of structural change during 
the period: several linear functions should be used to approximate the 
nonlinear relationship. Once again the residuals should be investigated 
for the structural changes. 
Structural changes might also affect the import functions because of 
the unsatisfactory performance of the price indices. If the price in­
dices do not adequately reflect actual price changes, then the estimated 
import functions are likely to shift at times of major price changes. 
Two such changes occurred within the sample period; the imposition of 
special import levies by both countries in 1965-66 and devaluation at the 
end of 1967. 
Thus, the results of the first estimation of the model suggest the 
elimination of the price terms from the import and export functions and 
the possibility of structural changes in the tax depreciation and import 
functions. It was decided to take account of structural change using 
dummy variables but the dummies utilized only shifted the intercepts of 
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the functions and not the slopes. Dummies to allow for slope changes 
could be incorporated but the system would become nonlinear, and this 
was ruled out a priori. 
The results of amending the model are presented below. Needless to 
say, the particular equations presented are the best results obtained 
after trying several alternative forms. The same four statistics are 
presented with each equation: R^, DW, SE, and mean of the dependent 
variable. 
Taxes on expenditure functions; 
Irish TE = 0.2540C + 0.2215C_i - 8.6995Z1TE - 174.55 0.9696 1.64 
(3.59) (3.09) (6.39) (10.19) 117.9 3.65 
UK TE = 0.1836 + 0.2670C_i - 333.1ZTE1 - 134ZTE2 + 502.8ZTE3 
(3.14) (4.61) (10.28) (2.69) (7.7) 
- 4636.4 0.9850 1.58 
(288.5) 4621.5 79.9 
Taxes on income functions; 
Irish TY = 0.1438PY + 0.13G8PY , - 6.26ZT - 6.56ZTY - 134.0 
(7.14) (6.45) " (7.12) (4.43) (6.07) 
0.9793 2.03 
68.16 2.23 
UK TY = 0.0931PY + 0.2159PY , - 219.65ZTY1 - 792.28ZTY2 
(2.43) (5.63)" (4.76) (23.53) 
- 549.74ZTY3 - 142.75ZTY4 - 4134.4 0.9837 1.80 
(15.05) (3.30) (279.1) 3825.4 63.99 
Depreciation functions; 
Irish D = 0.0080K - 3.96ZD1 - 1.43ZD2 + 52.20 0.9912 1.02 
(24.51) (7.31 (2.43) (0.51) 63.65 0.82 
UK D = 0.0085K - 14.66ZD1-27.90ZD2-28.63ZD3+2099.4 0.9992 1.57 
(136.1) (3.33) (7.85) (4.73) (3.53) 2524.8 7.78 
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Irish imports of services function; 
MS = 0.5875MS_i+ 0.0283GNP+ 1.6480ZMS1- 1.1750ZMS2 - 13.6 0.9879 1.42 
(7.02) (4.34) (3.87) (2.35) (3.7) 25.74 0.56 
Consumer import functions; 
Irish MC = 0.4415 MC + 0.1970C - 80.93 0.9002 2.08 
(2.66) (3.74) (22.34) 73.94 4.61 
UK MC = 0.5461MC + 0.0306C + 246.3 0.8150 1.30 
(3.40) (2.49) (153.3) 1938.6 41.1 
Producer nondurables import functions; 
Irish MPN = 0.9082MPN ^ + 0.0392GNP - 15.70 0.8970 1.87 
(5.5) (0.93) (15.75) 170.6 7.29 
UK MPN = 0.5059MPN.1 + 0.0972GNP - 1659.9 0.9524 1.69 
(3.4) (3.5) (498.8) 2814.5 88.8 
Producer durables Import functions; 
Irish MPD = 0.1773MPD_i + 0.22581 + 1.73 0.9438 1.71 
(1.58) (7.53) (2.23) 49.73 2.05 
UK MPD = 1.0287MPD , + 0.01511 - 84.64 0.9801 2.35 
(18.48) " (1.26) (47.81) 601.84 27.81 
Irish export functions; 
Consumer XC = 0.5910XC_i + 0.0558UMC - 80.43 0.8968 2.24 
goods (4.78) (3.51) (47.81) 66.6 4.12 
Producer XPN = 0.7856XPN_i + 0.0045UMPN - 5.53 0.9597 1.59 
nondurables (6.76) (2.54) (2.10) 30.66 1.35 
Dummy variables enter the four tax, two depreciation and Irish 
service imports functions, as expected. The symbols for the dummies be­
gin with the letter Z. The periods for which each dummy assumes the 
value of unity are presented in Table 4.2. The four tax functions now 
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appear satisfactory. All have high R^'s, acceptable Durbin-Watsons 
and low standard errors of estimates. All coefficients are significant 
at the .05 level. 
The sign of one of the dummies in the Irish tax functions is differ­
ent than might be expected. Throughout the period Irish taxes on ex­
penditure rates increased. In particular there was a sharp increase at 
the end of 1963 (turnover tax) and 1965 (import levy followed by wholesale 
tax). The resulting relationship between TE and consumption during the 
period was nonlinear (increasing at an increasing rate). Such a non­
linear relationship could be estimated by transforming the data into 
logarithms. An alternative is to use zero-one (dummy) variables to form 
a series of linear approximations. Use of logarithms or dummy variables 
for a shifting slope would make the model nonlinear--a complication 
ruled out a priori by this researcher. Thus, the best that could be done 
was to approximate the relationship by a series of parallel linear func­
tions — using dummy variables to shift the intercept only. This led to 
the curious result of a downward shift in the intercept in 1963 -- the 
tax rate increase was approximated by an increase in tax exemptions; 
the tax rise was approximated by a tax cut. Nevertheless, to judge by 
the low standard error of estimates the approximation appears tolerable. 
Personal income is approximated by GNP-TE in the model. The increase 
in TE reduced the estimate of personal income in 1963, This was not 
matched by an equivalent reduction in actual personal income so that in­
come tax receipts appeared to rise relative to (GNP-TE) -- there appeared 
to be an increase in income tax rates. This was once again approximated 
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Table 4.2. Tax, depreciation and Irish service import dummies 
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by a downward shift in the intercept. The second dummy in the ITY func­
tion served to keep the lower parallel line for a longer time than in 
the TE function. 
Ignoring the shifting intercepts, and the problems caused by the 
changes in tax rates, the two right hand side variables in the tax func­
tions may be collapsed into a single variable with a fractional lag 
(Nerlove 1964, p. 122). 
Taxes on expenditure functions; 
Irish TE = 0.4755C-0.4658 
UK TE = 0.4506C_O,5925 
Taxes on income functions; 
Irish TY = 0.2746PY_o.4763 
UK TY = 0.3090PY_O.6987 
The results indicate that tax receipts lag behind payments in both 
countries for both taxes but that the lag is longer for the UK. Assuming 
a 91 day quarter the tax on expenditure lag is 42 days for Ireland and 
54 days for UK, and the income tax lag is 54 days for Ireland and 64 days 
for the UK. The coefficients in the tax functions might indicate that 
the Irish Government relies more on taxes on expenditure and less on 
income taxes than the UK Government, The relatively less developed 
private business sector in Ireland leading to low corporate income tax 
receipts may be one reason for this result. 
Evaluating the functions at the means, average elasticities can be 
computed for the four taxes. The Irish elasticities are higher than the 
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UK figures for both taxes. Irish taxes on expenditure have an average 
elasticity of 2.5; the UK figure is 2. Thus an increase in consumption 
of 17o is accompanied by an increase in taxes on expenditure receipts of 
at least 2%. This would suggest that as consumption rises, the alloca­
tion changes in favor of more highly taxed commodities. The average 
elasticity of income tax receipts is 3 for Ireland and 2.2 for the UK. 
Both countries appear to have progressive income taxes. 
The two depreciation functions on the whole appear acceptable. The 
low Durbin-Watson of the Irish function occurs because there was a sig­
nificant change in the slope of the relationship at the end of 1963. The 
intercept dummies do not perform adequately in providing for the slope 
change. There is therefore a tendency for the function to overestimate 
in the first couple of years of the sample period. This overestimation 
can be tolerated because of the extremely low standard error of estimate. 
Both functions have high R^'s and all coefficients have the expected signs 
and are significant. It should be recalled, however, that the data on 
both depreciation and the capital stock are of dubious validity. 
The same holds true for the Irish imports of services function. 
The results are satisfactory but depend critically on the estimated data. 
The impact propensity to import services out of GNP is remarkably similar 
in both countries (0.028 and 0.029) but the long run propensity is con­
siderably lower for the UK (0.049) than for Ireland (0.069). 
In the second estimation of the model the six imports of goods and 
the two export functions were reestimated. The two export and two of the 
import functions now appear acceptable. An increase in the UK imports 
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of consumer goods of t 100 million is accompanied by an increase of 
t 5.6 million of Irish exports in the current quarter and an increase of 
•L 13.6 million in the long run. The Irish share in UK imports of non­
durable producer goods is much less, a fact which is not surprising since 
this category includes basic materials and fuels. A L 100 million in­
crease in UK imports is accompanied by an increase of L 0.45 million in 
Irish exports in the current quarter and a fe 2.1 million increase in 
the long run. 
Both consumer import functions appear satisfactory, but it was de­
cided to do some further experimentation with the UK function because 
of the low ^ 2^ DW, and the relatively high standard error of estimate. 
A number of alternatives were tried (such as replacing consumption with 
disposable income) and the best is presented below. 
Of the other four import functions only that for UK imports of pro­
ducer nondurables appears satisfactory. The general approach to re-
estimating these functions is to interchange I and GNP as explanatory 
variables. Again the residuals can be examined for structural changes. 
The results of this third estimation of the import functions are pre­
sented below. 
Consumer imports function; 
UK MC = 0.1108C + 83.82ZUMC1 - 99.58ZUMC2 - 100.89ZUMC3 - 3.52 




Imports of producer durables functions; 
Irish MPD = 0.6828MPD_i + 0.0326GNP - 11.82 0.8543 1.83 
(4.70) (2.16) (7.86) 49.73 3.30 
UK MPD = 0.2966MPD_i + 0.0747GNP - 116.1ZUMPD1 - 52.88ZUMPD2 
(2.93) (8.17) (7.89) (4.57) 
- 1857 0.9939 1.12 
601.8 15.4 
Imports of producer non-durables function; 
Irish MPN = 0.6086MPN + 0.19701 + 14.86Z1MPN + 32.32 0.9337 1.54 
(4.36) (3.53) (2.26) (12.47) 170.61 5.85 
Significant dummy variables appear in three of the equations. They 
are defined in Table 4.3. The special import levy shifted UK imports of 
Table 4,3. Dummy variables for UMC, UMPD, and IMPN functions 
Variable Period with value unity 
ZUMCl 19611 - 1962III 
ZUMC2 19651 - 1966IV 
ZUMC3 19681 - 1968IV 
ZUMPDl 1963II - 1967II 
ZUMPD2 1967III - 1968II 
ZIMPN 19681 - 1968IV 
consumer goods downward (19651 - 1966IV) and devaluation (1968I-IV) af­
fected this equation and Irish imports of producer nondurables. 
Long run income elasticities for Irish imports are presented in 
Table 4.4, For the purposes of comparison midpoints of the interval esti­
mates obtained by McAleese (1970) are also given. 
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Table 4.4. Irish long run import elasticities* 
Stronge McAleese* 
Consumer goods 2.8 2.1 
Producer nondurables 1.9 1.9 
Producer durables 1.8 2.3 
^Source: McAleese (1970, p. 32). 
The estimated elasticities are not strictly comparable, because of 
different data and different economic specification of the equations. 
The data differed for two reasons; different price, import and income 
series and different sample periods. 
McAleese used unit value indices as deflators and did not preadjust 
his series for seasonality. He had no GNP or consumption series and 
interpolated the annual disposable income series in a different manner 
than this researcher. He did not subtract out unmilled cereals and 
agricultural materials from producer nondurables, or ships and aircraft 
from producer durables. 
The earlier sample period (1958-66) used by McAleese would tend to 
give lower elasticities. If we ignore his price terms and all dummies, 
both import functions have the form 
M = a^ + a^M_^ + a^Y a^ ^  0 0 *1»*2 ^  ^ 
where M is imports and Y is income. In long run equilibrium this becomes 
M = ao + biY a^ < 0 0 ^  b^ < 1 
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For a linear function of this form, the income elasticity decreases as 
GNP decreases, because 
elasticity = slope • average 
and with constant slope bj^, the estimated coefficients imply a rising 
average and therefore, a falling elasticity. Both McAleese and this 
study evaluated the elasticity at the mean of the sample values. The 
later sample period used in this study implied a higher average and 
therefore a lower elasticity. 
In the light of this analysis the higher income elasticity found in 
this study for imports of consumer goods can only be explained by a left­
ward movement of that function so that a higher slope resulted. Leser 
(1967a)reported an elasticity of 0.78 for food, drink and tobacco im­
ports with respect to volume of industrial output. Assuming that as 
rise in industrial output of 1.7 percent is equivalent to a rise in dis­
posable income of one percent, Leser's results imply an income elasticity 
of 1.326. Food, drink and toabcco imports can be expected to have a 
lower income elasticity than consumer goods as a whole. Yet it seems 
likely that McAleese's estimate is higher than an equivalent estimate 
obtained from Leser's study. Leser's sample period is 1953-64, McAleese's 
is 1958-66 and the sample period in this study is 1961-68. Thus the 
rising income elasticities may be explained by shifting slopes in the 
consumer import functions. Over the past 20 years Irish consumers changed 
their pattern of preferences in favor of imported consumer goods. This 
result might be explained by changing prices if the correct price data 
were available. 
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There only remains the interpretation of the consumption and in­
vestment functions. Both consumption functions have high IT^'s, ac­
ceptable DW's and low standard errors. The coefficients are all sig­
nificant and have the expected signs. Although the sum of the coeffi­
cients is about 0,98 in both functions, the distribution of this sum dif­
fers significantly. This result is very typical of estimates of this 
type of consumption function, as can be seen from Table 4,5. 
Table 4.5, Different estimates of C = C_i + a2 Y * 
Coefficient 
of 
Country Y C-i Sum of coefficients 
Ireland 0,328 0,647 0,975 
UK(1) 0,141 0,850 0,991 
US 0,222 0,738 0,961 
UK(2) 0,57 0,41 0,980 
Belgium 0,819 0,205 1,024 
France 0.526 0,447 0,973 
Germany 0,520 0,422 0,942 
Italy 0,431 0,510 0,941 
Netherlands 0,371 0.633 1,004 
USA(l) 0.559 0,445 1,004 
(2) 0,560 0,444 1,004 
(3) 0,634 0.364 0,998 
(4) 0,352 0,663 1,015 
(5) 0.660 0.280 0,940 
^Source; US estimates and UK(2) from Evans (1969, ch. 3); Common 
Market estimates from Resnick (1968, p. 207), 
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In interpreting Table 4^ it should be pointed out that only the first 
three estimates are derived from quarterly data. The US consumption 
data excludes durable goods and the Common Market countries income is 
gross national product. Nevertheless the sum of the coefficients is 
usually just less than unity. The quarterly impact propensities to 
consume are always less than the annual estimates so that the quarterly 
coefficients of lagged consumption are larger than the annual estimates. 
The UK quarterly marginal propensity to consume found in this study is 
unusually low. The US figure is less than the Irish figure but U.S. 
consumption excludes durables. The UK (GNP - TE - TY) series consistently 
underestimates UK personal disposable income and this may partly account 
for the low impact propensity to consume. If, on average, the series 
used is 10% less than the actual series, this would raise the coefficient 
to about 0.16. There is reason to believe, however, that it is the smooth­
ness of the UK consumption series which biases the coefficient of lagged 
consumption upwards and therefore, biases the coefficient of income 
downwards. Inspection of the residuals indicates four occasions when 
the residuals were significantly larger than the standard error estimate; 
1963II, 1966III, 1967III, 1968111. (Standard error = 247.5) (See Table 4.6). 
In the second quarter of 1963, Mr. Maudling introduced an expansion­
ary budget which so significantly reduced taxes that dummy variables had 
to be incorporated in the tax functions to capture the structural change. 
The tax reduction increased disposable income and therefore consumption. 
If, as appears likely, the short run marginal propensity to consume is 
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Table 4,6. Residuals for UK consumption function, t million 
Year 1961 1962 1963 1964 1965 1966 1967 1968 
I 12.5 11,9 25.3 -90.9 153.4 58,7 577,2 
II -188.5 132,4 343,9 -179.7 -240.7 57.8 237,5 -725,3 
III -82.3 -115.7 119,3 -111.3 87.2 -385.7 285,8 237,5 
IV -171.9 105,2 -201,8 -18.6 -62.2 -250.4 233,1 126,3 
underestimated, this would explain the large positive residuals in 
196311 and 19631X1. 
In the latter half of 1966 the Labor Government introduced the 
Selective Employment Tax which so drastically increased taxes that a 
dummy had to be incorporated in the tax functions. The tax increase 
lowered disposable income and therefore consumption. The underestimate 
of the short run marginal propensity to consume would again explain the 
residuals which in this case are negative. The income tax function 
shifted downwards in 1967 which as in 1963, might explain the positive 
residuals in that year. In 1968 a severely deflationary budget was 
introduced after devaluation. This might explain the negative residual 
for 1968II. The researcher experimented without success with alternative 
formulations of the lagged term to eliminate the upward bias in its co­
efficient. Two, three and four quarter lagged moving averages were tried 
but the estimates of the coefficients did not change significantly. 
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Both investment functions have high s, acceptable Durbin-Watsons 
and low standard errors of estimates. All coefficients have the expected 
signs and all are significant except that for the Irish capital stock. 
Both functions show evidence of serious pairwise multicollinearity be­
tween GNP and K according to Klein's rule of thumb. The partial corre­
lation coefficient for GNP and K is the same in both countries (0.98) 
and is larger than the multiple correlation coefficients (0.95 for 
Ireland, 0.97 for the UK). Klein's rule of thumb indicates a multi­
collinearity problem and this may explain the high standard error (low t) 
obtained for K. 
The relationship of the coefficients for I_j^ and GNP is the oppo­
site for the two countries; the former being larger for Ireland and 
smaller for the UK. The high Irish value may be due to the smoothness 
of the Irish series on stocks and investment in "other building and 
construction" which were obtained by smooth interpolation of the annual 
figures. On the other hand, the small Irish business sector may mean 
that a large component of Irish investment is independent of the level 
of output and depends more on Government policy which is made on an an­
nual basis. 
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CHAPTER V. TEST OF THE PREDICTIVE PERFORMANCE OF THE MODEL DURING 
THE SAMPLE PERIOD 
The Reduced Form of the System 
The complete model in its final estimated form contains 30 endogenous 
variables which are determined by 20 equations and 10 identities. In 
this chapter, the predictive performance of the model during the sample 
period is tested. Before doing this, 8 identities can conveniently be 
eliminated: 
NI = I - D 1.2 
K = + NI 1.3 
PY = GNP - TE 1.4 
DY = GNP - TE - TY 1.5 
The above four identities appear in the submodels of each country. 
1.2 is a definition of net investment (NI), a variable which appears only 
once elsewhere in the model namely 1.3. This latter identity, which 
defines the current value of the capital stock, can itself be eliminated. 
The capital stock enters the investment and depreciation equations of 
the model but always lagged one quarter. Thus, it is a predetermined 
variable during the sample period. If the model was to be used as an 
ex ante forecasting device, to predict the endogenous variables for more 
than one quarter after the end of the sample period, then the capital 
stock identity would have to be retained. If the dynamic structure of 
the model was to be used for simulation purposes, the identity would 
also have to be retained. But for the purpose of testing the predictive 
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ability of the model during the sample period, the identity can be 
eliminated. 1.2 is therefore also eliminated. 
The other two identities (1.4 and 1,5) can also be eliminated if 
their right hand sides are substituted into the rest of the model. 
Personal income (PY) appears in the income tax function; 
TY = >„ +>iPY +>2 PY.i 
This can be rewritten 
TY = > ^  +>jGNP - > j^TE +J\2GNP_i - ^2"^^-! * 
It is noteworthy that the elimination of PY, an endogenous variable, in­
creases the number of predetermined variables because PY_i is replaced 
by GNP_i and TE_j^. 
Disposable income (DY) appears in the consumption function; 
C = 0^ C ^ + a2 DY 
which can be rewritten 
C = C_2 + a^GNP - o^TE - a^TY . 
The elimination of the 8 identities reduces the number of structural 
relations to 22. Writing all the endogenous variables on the left hand 
side the model now becomes; 
IGNP - IC - II + IMC + IMPD + IMS - IXC - IXPN = lA 
UGNP - UC - UI + UMC + UMPN + UMS = UB 
IC - 0.3277IGNP + 0.3277ITE + 0.3277ITY = 0.6470IC_i 
UC - 0.1405UGNP + 0.1405UTE + 0.1405UTY = 0.8495UC_j^ 
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II - 0.2A96IGNP = -159.5 + 0.8075II_j^ - 0.0130IK_i 
UI - 0.5385UGNP = -11,846 + 0.3022UI_j^ - 0.0177UK_j^ 
IMC - 0.1970IC = -80.9 + 0.4415IMC_i 
UMC - 0.1108UC = -352 + 83.82ZUMC1 - 99.58ZUMC2 - 100.89ZUMC3 
IMPD - 0.0326 IGNP = -11.82 + 0.6826lMPD_i 
UMPD - 0.0747UGNP = -1857 + 0.2966UMPD_i - 116.1ZUMPD1 - 52.88ZUMPD2 
IMPN - 0.1968II = 32.32 + 0.6086lMPN_i + 14.86ZIMPN 
UMPN - 0.0972 UGNP = -1660 + 0.5059UMPN_i 
IMS - 0.0283IGNP = -13.55 + 0.5875IMS_j^ + 1.648ZIMS1 - 1.175ZIMS2 
UMS - 0.0287UGNP = 72 + 0.4151UMS_i 
ITE - 0.2540IC = -174.55 + 0.2215IC_j^ - 8.6995ZITE 
UTE - 0.1836UC = -4636.4 + 0.2670UC_i - 333.1ZUTE1 - 134.2ZUTE2 +502.8ZUTE3 
ITY - 0.1438IGNP + 0.1438ITE = -134.+ 0.1308IGNP %- 0.1308ITE-1 - 6.263ZIT 
- 6.566ZITY 
UTY - 0.0931UGNP + 0.0931UTE = -4134.4 + 0.2159UGNP_j^- 0.2159UTE_j^ 
- 219.7ZUTY1 - 729.3ZUTY2 - 549.7ZUTY3 - 142.8ZUTY4 
ID = 52.2 + 0.0080IK , + 3.96ZID1 - 1.43ZID2 
•I 
UD = 2099.4 + 0.0085UK_^ - 14.66ZUD1 - 27.89ZUD2 - 28.63ZUD3 
IXC - 0.0558UMC = -80.43 + 0.5910IXC_j^ 
IXPN - 0.0050UMPN = -5.53 + 0.7856lXPN_i . 
This system of equations can be written in matrix form 
AY^ = BX^ t = 1961III to 1968IV 
where Y^ is a 22x 1 vector of values of the 22 endogenous variables at 
time t, Xt is a 41 x 1 vector of values of the 41 predetermined variables 
at time t, A and B are coefficient matrices. The substantial increase 
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in the number of predetermined variables occurred as a result of the in­
clusion of 19 dummy variables, the elimination of the identities, and the 
addition of a column of ones for the intercept terms. The A matrix is 
22 X 22 and the B matrix is 22 x 41. Inverting the A matrix provides 
the reduced form of the system 
= A-^BXt t = 196111 to 1968IV . 
Substitution of the observed 31 vectors (41 x 1) of observations on 
provides 31 estimated vectors of observations on Y^. 
Tests of the Predicted Values During the Sample Period 
The predicted and actual values, their differences and percentage 
differences for all the endogenous variables are presented in Appendix 
B, Tables B1 through B22. Along with each table, the graph of the pre­
dicted and actual values during the sample period (1961II-1968IV) is 
presented. 
Examination of the graphs against time shows that the two series are, 
to some extent, out of phase. That is, the predicted series has the same 
movements as the actuals but there is often a one-quarter lag. This may 
be explained by the effect of random shocks on the actual series. Thus, 
when a strike occurs, if the original series has not been successfully 
adjusted, the actual value jumps down in the strike quarter and then back 
up the following quarter. The predicted series fails to jump down during 
the strike. In the quarter after the strike the downward jump in the 
lagged dependent variable causes the predicted series to drop and two 
quarters after the strike the predicted series jumps back up. 
Figure B.7 depicts the relationship between the actual predicted values 
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of Irish consumer exports to the UK, plotted against time. Consider 1966 
II. In this quarter there was a seamen's strike. The actuals dropped while 
the predicted series increased. Then in 1966 III, the actual series re­
covered strongly while the predicted series dropped. In 1966 IV, the ac­
tuals dropped slightly because the high rate of 1966 III which signified a 
recovery from the strike could not be maintained. The predicted values 
increased substantially under the influence of the lagged dependent term. 
There are many different methods of testing the accuracy of the pre­
dicted values during the sample period, A common approach is to compare 
the predictive ability of the model with that of various naive models. Such 
models assume that this quarter's prediction is some function of previous 
actual values, or that this quarter's predicted change is some function of 
previous changes. While such approaches merit consideration this research­
er chose the approach followed below for three reasons. First, it is dif­
ficult to justify choosing one naive model over another—one naive model 
may be much more reasonable for one variable than for another. Second, 
naive models usually ignore the interrelationships in the system by focus­
ing on one variable alone (such as GNP). For a true test, a multiple equa­
tion naive model is needed but such an enterprise would be very demanding 
on the resources of the researcher. Third, the regression procedure out­
lined below provides more than one test of the model's predictive accuracy. 
The variables in the regressions are A and P, where A stands for actual 
and P for predicted values. On the left of each equation the symbol for th 
endogenous variable is given. The actual values were regressed against the 
predicted values because it is the acutal values that one is trying to'teqplain". 
The usual four statistics are presented to the right of each equation: 
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R^, D.W., mean of dependent variable, SEE. The two extra statistics 
on the far right of each equation are the standard deviations. The 
upper value is the standard deviation of the predicted series; the lower 
is the standard deviation of the actual series. These equations and the 
statistics will be used to test the predictive ability of the model 
during the sample period. 
IGNP A 0.9944P + 6.21 0.9714 2.17 79.4 
(0.0312) (27.13) 868.7 13.54 80.0 
IC A 0.9991P + 1.86 0.9510 2.16 41 
(0.0414) (25.8) 624.5 9.3 42 
II A = 0.9810P + 3.72 0.8601 1.93 29.6 
(0.0721) (12.7) 174.4 11.7 31.3 
IMC A = 0.9874 P + 1.14 0.8633 2.09 13.8 
(0.0715) (5.36) 73.9 5.4 14.6 
IMPD A 0.9927P + 0.4396 0.8453 1.81 8.0 
(0.0773) (3.89) 49.7 3.4 8.7 
IMPN A 1.0179P - 2.99 0.9338 1.76 21.6 
(0.0494) (8.50) 170.6 5.84 22.7 
IMS A 0.9981P + 0.11 0.9832 1.30 5.0 
(0.0238) (0.62) 25.7 0.66 5.1 
IXC A 1.0293P - 1.87 0.8750 2.06 11.7 
(0.0709) (4.78) 66.6 4.54 12.8 
IXPN A 1.0019P - 0.073 0.9456 1.64 6.6 
(0.04384) (1.374) 30.7 1.57 6.7 
ITE A 1.0295P - 6.63 0.9210 1.23 19.5 
(0.0550) (6.73) 117.9 5.87 20.9 
ITY A 0.9981P + 0.38 0.9761 2.64 15.4 
(0.0251) (1.98) 68.2 2.40 15.5 
ID A 1.2390P - 17.2 0.8914 0.17 6.67 
(0.0788) (5.17) 63.7 2.88 8.73 
UGNP A 0.9741P + 845.5 0.9459 1.84 2087 
(0.0425) (1342.7) 31.558 486 2088 
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UC A = 1.0082P - 173.83 0.9535 2.04 1203 
(0.0406) (849.61) 20.871 267.8 1241 
UI A 0.9525P + 295.6 0.8155 1.90 792 
(0.0824) (500.5) 6034 357.3 832 
UMC A 1.0388P - 74.88 0.8611 1.64 85.6 
(0.0760) (147.4) 1939 35.6 95.6 
UMPD A 0.9305P - 40.25 0.9517 1.26 206.8 
(0.0382) (24.4) 602 43.3 197.1 
UMPN A 1.0170P - 48.8 0.9639 1.89 392.9 
(0.0359) (102.1) 2815 77.3 406.7 
UMS A 1.0047P - 7.01 0.9084 1.66 101.2 
(0.0581) (97.0) 1665 32.2 106.5 
UTE A 1.0104P - 50.09 0.9823 1.70 638 
(0.0248) (115.6) 4622 86.6 650 
UTY A 1.0197P - 75.9 0.9853 1.82 487.4 
(0.0228) (87.7) 3823 60.8 500.5 
UD A 0.9980P + 2.9578 0.9992 1.46 268 
(0.0053) (13.374) 2525 7.72 267 
The above regressions can be used to judge the predictive ability 
of the model during the sample period. However, in interpreting the 
results it should be borne in mind that 
with today's modern technology, good sample period fits and 
good ex post forecasts are limited only by the amount of 
available computer time, the number of research assistants 
and one's own patience (Evans 1969, p. 516). 
The first test that can be performed using the results of the above 
regressions is to test the hypotheses of zero intercept and slope unity. 
A convenient test is to subtract the point estimate of the intercept from 
zero and compare it to its standard error; similarly subtract the point 
estimate of the slope from unity and compare the result with the standard 
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error. Only two series fail to meet the standards of this test - Irish 
depreciation and UK imports of producers durables. The poor performance 
of Irish depreciation is not surprising and reflects the poor fit in 
1961-62, (See Figure B.12.) The relationship between Irish deprecia­
tion and the capital stock is nonlinear -- the slope shifts at the end 
of 1962. Thus, approximation with parallel lines fails to give a close 
fit. Nevertheless, the error can be tolerated because it is only at the 
beginning of the sample period and the magnitude is small (about t 8 
million) when compared to GNP (fe 770 million). In addition, the deprecia­
tion function plays a small role in the model. It depends only on the 
lagged value of the capital stock and in applications would only be 
used to estimate net investment (and thereby the capital stock). The 
capital stock term, aside from the depreciation function, only enters 
the investment function and has a coefficient of less than one percent. 
The failure of the UK producers' durables import function also re­
flects a poor fit in 1961. The first two quarters of 1963 are also 
poorly predicted. These errors partly reflect the unevenness of the 
original series which may be due to the indivisibility of imported capital 
equipment, (The Irish function was estimated after ships and aircraft 
were subtracted). Nevertheless the results also indicate misspecifica-
tion and the reestimation of this function should be a top priority for 
further research. The existing errors can probably be tolerated because 
the magnitude of the series is so small. During the sample period average 
UK GNP was t 31.6 billion; average UK imports of producers' durables was 
•L 602 million. 
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A second test of the predictive ability of the model during the 
sample is provided by the Durbin-Watson statistic. Negative serial 
correlation probably exists for those equations with Durbin Watsons 
less than 1.35; probably is not present in those equations with values 
above 1,49, and is uncertain for values intermediate between the two. 
If serial correlation exists, this would indicate a tendency for the 
model to underestimate during a series of years and then to overestimate 
during the remaining years. This could reflect structural change which 
was poorly approximated by linear relationships. 
The two functions that failed the previous test also fail the Durbin-
Watson test. In addition two other Irish equations appear to have 
negative serial correlation (imports of services and taxes on expendi­
ture) and one other UK equation has a Durbin Watson that falls in the 
top of the uncertain range (depreciation). 
The Irish service imports and UK depreciation series were derived 
by smoothly interpolating the annual figures using the Sandee-Lisman 
technique. As mentioned in the last chapter this technique fits a non­
linear trend (weighted moving average) to the annual data. The correspond­
ing explanatory variables in the structural equations for the variables 
under discussion are Irish GNP and the UK capital stock. These tend to 
follow a linear trend. Thus, the functions are nonlinear and the low 
Durbin-Watsons indicate that the linear approximations are relatively 
inaccurate. 
The Irish taxes on expenditure function is nonlinear with the slope 
increasing over the sample period as the Government raised the tax rate. 
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Again the linear approximation appears to be relatively inaccurate. 
Some idea of the seriousness of the error introduced by each equation 
can be seen by comparing the standard error and estimates. Of course, 
in a simultaneous system an error of prediction for one variable will 
most likely lead to errors in all variables. Thus, for example, GNP 
is obtained from an identity so that all error in GNP reflects errors 
in its components. 
The result of ranking the equations of the model by size of standard 
error of estimate are presented in Table 5.1. The Irish variables have 
smaller standard errors of estimate than their UK counterparts, and the 
larger variables have, in general, smaller errors than the smaller ones. 
This suggests that the ranking by standard error reflects more the size 
than the accuracy of the variables. The variables ranked by the size 
of their mean are also presented in the table. There is close correspond­
ence between the two ranking schemes. Indeed, where they differ may 
provide a test of the accuracy of the equations. For example, if the 
ranking is reversed so that a variable with a higher standard error has 
a lower mean than another variable, the equation gives a relatively 
poor fit. Six equations are relatively inaccurate by this criterion; 
IMPD, ITE, IT, UMPD, UMPN, UI. Two new import functions enter the "poor" 
category; IMPD and UMPN. The poor rating of the investment functions 
is due to their relative inaccuracy compared to the consumption functions, 
a well known result. 
Dividing the standard errors of estimate by the mean yields a coef­
























Ranking of the equations by various criteria 
Standard error Mean Coefficient of 
of estimate variation 
IMS IMS UD 
IX PN IXPN UC 
ITY IMPD IC 
ID ID UGNP 
IMPD IXC IGNP 
IXC ITY UTY 
IMC IMC UMC 
IMPN ITE UTE 
ITE IMPN UMS 
IC II IMS 
II IC UMPN 
IGNP IGNP IMPN 
UD UMPD ITY 
UMS UMS ID 
UMC UMC ITE 
UMPD UD IXPN 
UTY UMPN UI 
UMPN UTY II 
UTE UTE IXC 
UC UI IMPD 
UI UC UMPD 
UGNP UGNP IMC 
lALa 
according to their relative accuracy. The high ranking of the GNP series 
is encouraging and indicates that errors in the components cancel each 
other to some extent. On the whole, the British variables perform better 
than their Irish counterparts. However, the relatively poor fit of the 
Irish export functions may reflect the poor performance of UK imports 
relative to other UK variables. 
Finally, it is instructive to compare the standard deviation of 
the actual values with the standard deviation of the predicted values. 
Ideally, these two should be the same. If the standard deviation of the 
actual values is larger than that of the predicted values, this would 
reflect the fact that the predicted series is smoother. The latter 
smoothness is to be expected. If the standard deviation of the actual 
values is lower, this indicates poor performance on the part of the pre­
dicted series. One variable fails this test, UMPD, and this confirms the 
need for more work on the UK producers' durables import function. 
In conclusion, the twenty-two endogenous variables are predicted by 
the Anglo-Irish model with an acceptable degree of accuracy. The main 
target variable, Irish GNP, passes all tests. The UK variables contribute 
larger errors than their Irish counterparts. This reflects their larger 
size, however, because they are relatively more accurate. Some structural 
relationships appear to be nonlinear and approximation of these by paral­
lel lines is relatively unsatisfactory. This is especially true of 
Irish taxes on expenditure and those series which were originally esti­
mated using the Sandee-Lisman technique. One variable consistently per­
forms poorly, UK imports of producers' durables. This may reflect the 
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unevenness of the original series due to the indivisibility of capital 
goods. The minor role played by UKMPD in the model, where it only 
enters the GNP identity and where its size is very small, makes the 
error in this series tolerable. 
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CHAPTER VI. THE USE OF THE MODEL FOR POLICY MAKING 
The last chapter presented tests of the predictive accu.acy of 
the model during the sample period, that is, of how closely the model 
fits the data on which it is based. The satisfactory results obtained, 
however, do not guarantee predictive accuracy outside the sample period; 
a close fit during the sample period is quite consistent with disap­
pointing forecasts afterwards. Such predictions, known as ex ante 
forecasts require additional information which must usually be assumed. 
In particular, either the same structure must be assumed to hold (as 
represented by the values of the coefficients in the structural equa­
tions) or some alternative assumption must be made. In addition, the 
values of the exogenous variables since the close of the sample period 
must often be projected. 
Nevertheless an analysis of the ex ante forecasting ability of a 
model provides a powerful test of its accuracy. Indeed it can be argued 
that the ultimate objective of macroeconometrics is the generation of 
reliable ex ante forecasts of macroeconomic magnitudes. Thus models 
can be evaluated according to their ex ante forecasting ability. Un­
fortunately, insufficient observations on the Irish data are available 
since the end of the sample period to permit such an evaluation at this 
time. 
However, it can be argued that use of the model to analyze problem 
situations is still a useful exercise in spite of the uncertainty re­
garding its ex ante forecasting ability. In the absence of alternative 
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estimates, the results of the model are clearly useful. More likely, 
however, the results of the model will provide a useful starting point 
for discussion. Thus the model may broaden the horizon of the policy 
maker by presenting quantitative estimates of the impact of his decisions 
on other sectors of the economy, or it may lengthen his horizon by 
quantifying the time lags between his decisions and their effects. It 
may not be necessary to secure acceptance of the model's estimates; 
the contribution of the model might be the acceptance of some nonzero 
values for these linkages. Moreover the qualitative results of the 
model might continue to hold outside the sample period. Such results are 
the signs of the various multipliers generated by the model or the time 
pattern of the impact of policy changes on target variables. Finally 
the model may demonstrate the sensitivity of the results to the actual 
values assumed. 
The results would also have implications for the researcher. They 
would draw attention to the model's weaknesses and thereby establish 
priorities for further research. Different economic specifications of 
individual equations could be inserted into the model and compared. 
More fruitful disaggregations might be suggested and the sensitivity of 
the results to the statistical techniques employed could be quantified. 
Thus, this researcher views a macroeconometric model as an ongoing process 
rather than a fixed set of equations. Models, like living things, must 
continually adapt to a changing environment or become extinct. 
In this chapter a start is made on providing the tools to analyze 
problem situations which may confront the policy maker. Given the limited 
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time and resources remaining to the researcher, the uses of the model 
can only be illustrated. The first half of the chapter presents multi­
pliers generated by the model; the second half illustrates a simulation 
procedure. Given the tentative nature of this first attempt to estimate 
a quarterly macroeconometric model, the results of this chapter should 
be interpreted with caution. 
Modification of the Model for Policy Making 
Since the balance of payments constraint is so important to Anglo-
Irish policy makers, it is desirable to add an indicator of the balance 
of payments to the model. This is done by defining 
IBT = lA + IXC + IXPN - IMC - IMPD - IMPN - IMS 
UBT = UB - UMC - UMPD - UMPN - UMS 
where IBT is an indicator of the Irish balance of trade and UBT is an 
indicator of the UK balance of trade. These are indicators because 
they include, for example, government purchases. In the applications 
that follow government purchases are therefore treated like exports. 
This is done for computational convenience and could be changed without 
altering the results below, because it is with exports rather than govern­
ment purchases that this chapter is concerned. To avoid confusion, the 
variables lA and UB will hereafter be referred to as "autonomous ex­
ports". 
The identities for net investment and the capital stock are also 
restored in this chapter. To avoid excessive complexity, however, the 
19 dummy variables in the model were eliminated. This was done by solving 
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for the intercepts that prevailed in 1964-65. There was some difficulty 
where dummies entered midway through the period, in which case some 
average intercept was chosen. 
The use of the 1964-65 intercepts means that any extrapolation of 
the results of this chapter assumes that the economic structure that 
prevailed then continues to hold true. While it is unlikely that this 
is so, it might be argued that later structural changes will leave the 
qualitative results unchanged. The direction of changes and the dis­
tribution of their impact over time might have remained relatively con­
stant. The 1964-65 period was chosen because it contains the sample 
averages and regression lines pass through these points. 
Including the above two identities the resulting model is as follows; 
111 IGNP - IC - II + IMC + IMPD + IMPN + IMS - IXC - IXPN = lA 
lEl - 0.32771GNP + IC + 0.3277ITE + Û.3277ITY = 0.6460IC ^ 
IE2 - 0.2496IGNP + II = 0.8075II.1 - 0.01301K_i - 159.5 
IE3 - 0.1970IC + IMC = 0.4415IMC_i - 80.93 
IE4 - 0.0326IGNP + IMPD = 0.6826lMPD_i - 11.82 
IE5 - 0.1970II + IMPN = 0.6086IMPN.1 + 32.32 
IE6 - 0.0283IGNP + IMS = 0.5875IMS_i - 13.6 
IE7 - IXC - 0.0558UMC = 0.5910IXC_i - 80.43 
IE8 - IXPN - 0.0045UMPN = 0.7856lXPN_i - 5.53 
IE9 - 0.2540IC + ITE = 0.22151C_i - 183.3 
lElO - 0.1438IGNP + 0.1438ITE + ITY = 0.1308IGNP_i - 0.1308lTE_j^ - 140.3 
lEll - ID = 0.0080IK_i + 52.2 
112 - II + ID + INI = 0 
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113 - INI + IK = IL_i 
114 IMC + IMPD + IMPN + IMS - IXC - IXPN + IBT = lA 
UIl UGNP - UC - UI + UMC + UMPD + IMPN + UMS = UB 
UEl - Û.1405UGNP + UC + 0.1405UTE + 0.1405UTY = 0.8495UC_j^ 
UE2 - 0.5385UGNP + UI = 0.3022UI_j^ - 0.0177UK_i - 11,846.0 
UE3 - 0.1108UC + UMC = - 400 
UE4 - 0.0747UGNP + UMPD = 0.2966UMPD_i - 1973 
UE5 - 0.0972UGNP + UMPN = 0.5059UMPN_^ - 1660 
UE6 - 0.0287UGNP + UMS = 0.4151UMS_i + 72 
UE7 - 0.1836UC + UTE = 0.2670UC_^ - 4969 
UE8 - 0.0931UGNP + 0.0931UTE + UTY = 0.2159UGNP_i - 0.2159UTE_j^ - 4884 
UE9 UD = 0.0085UK.1 + 2070 
U12 - UI + UD + UNI = 0 
U13 - UNI + UK = UK_j^ 
U14 UMC + IMPD + UMPN + UMS + UBT = UB 
This system of equations can be written in matrix form as 
AY(. = BYt-l + CXt 
where Y^ is a 28-dimensional column vector of endogenous variables, Y^ 
is the same vector lagged one quarter and X^ is a 3-dimensional column 
vector of exogenous variables. The three exogenous variables are the 
intercept, Irish autonomous exports (lA) and UK autonomous exports (UB). 
The matrices A, B, C are 28 x 28, 28 x 28, and 28 x 3 respectively. 
Multiplier Analysis of the Model 
The reduced form for this system can be written as follows; 
Yt = A-^Yt_i + A-ICX; =TriYt-l +r(2^t 
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In period t = 1 this becomes 
=7/iYQ + ri-^ i 
and in period t = 2 
Ï2 - TTIYJ + TT^Xj 
but this can be written 
^2 = +^2^i] + '^2^1 
"irl-'^+Tti-n^^+Trih 
so that in period t = n 
Yn 'TT^Yg +,r"'7r2Xl + \ ' ^ 7 t +  •  •  •  •  
Partially differentiating with respect to ... yields matrices 
of impact and delayed multipliers. In this study n was chosen equal to 
8. Ignoring the multipliers for changes in the intercepts, the matrices 
are presented in Table 6.1. 
The interpretation of Table 6.1 is as follows, Reading down the 
first column are the multipliers for the effect on the endogenous vari­
ables of a change in Irish autonomous exports. For example, an increase 
of & 1 million in Irish autonomous exports increases Irish GNP by 
•L 1.54 million, of which L 1 million is accounted for by the assumed 
rise in exports. The remaining t 0.54 million is the rise in consump­
tion and investment less the rise in imports. The -L 1 million rise in 
exports less the h 0.25 million rise in imports causes the trade balance 
to increase by t, 0.75 million. 













I GNP 1. 5393 0.0034 0.3621 0.0057 0.2914 0.0073 0.2309 0.0082 0.1772 0.0087 
C 0. 4041 0.0009 0.2584 0.0018 0.2095 0.0027 0.1680 0.0034 0.1327 0.0039 
I 0. 3842 0.0008 0.3956 0.0021 0.3821 0.0035 0.3512 0.0048 0.3084 0.0059 
MC 0. 0796 0.0002 0.0861 0.0004 0.0793 0.0007 0.0681 0.0010 0.0562 0.0012 
MPD 0. 0502 0.0001 0.0461 0.0003 0.0409 0.0004 0.0355 0.0006 0.0300 0.0007 
MPN 0. 0757 0.0002 0.1240 0.0005 0.1507 0.0010 0.1609 0.0015 0.1587 0.0021 
MS 0. 0436 0.0001 0.0358 0.0002 0.0293 0.0003 0.0237 0.0004 0.0190 0.0005 
XC 0.0014 0,0019 0.0022 0.0022 0.0021 
XPN 0.0008 0.0012 0.0014 0.0014 0.0013 
TE 0. 0990 0.0002 0.1528 0.0006 0.1086 0.0011 0.0876 0.0014 0.0697 0.0017 
TY 0. 2071 0.0005 0.2185 0.0011 0.0537 0.0015 0.0445 0.0018 0.0342 0.0019 
D 0.0031 0 0.0062 0 0.0092 0.0001 0.0120 0.0001 
NI 0. 3842 0.0008 0.3926 0.0021 0.3759 0.0024 0.3420 0.0047 0.2964 0.0058 
K 0. 3842 0.0008 0.7768 0.0029 1.1526 0.0063 1.4946 0.0111 1.7911 0.0168 
IBT 0. 7510 0.0016 -0.2920 0.0017 -0.3003 0.0011 -0.2882 0.0001 -0.2639 -0.0011 
UGNP 1.8136 0.4356 0.2649 0.1760 0.1249 
C 0.2258 0.1816 0.1676 0.1499 0.1320 
I 0.9766 0.5124 0.2713 0.1460 0.0783 
MC 0.0250 0.0201 0.0186 0.0166 0.0146 
MPD 0.1355 0.0727 0.0414 0.0254 0.0169 
MPN 0.1763 0.1315 0.0923 0.0638 0.0444 
MS 0.0521 0.0341 0.0218 0.0141 0.0094 
TE 0.0415 0.0936 0.0793 0.0723 0.0643 
TY 0.1650 0.4144 0.0911 0.0497 0.0280 
D 0 0.0083 0.0126 0.0148 0.0159 
NI 0.9766 0.5041 0.2587 0.1312 0.0624 
K 0.9766 1.4807 1.7394 1.8706 1.9330 
UBT 0.6112 -0.2585 -0.1740 -0.1199 -0.0853 
Table 6.1. (Continued) 
VI VII VIII 
lA UB lA UB lA UB 
I GNP 0.1279 0.0087 0.0820 0.0084 0.0391 0.0078 
C 0.1019 0.0041 0.0743 0.0042 0.0493 0.0041 
I 0.2577 0.0067 0.2021 0.0072 0.1441 0.0074 
MC 0.0449 0.0013 0.0345 0.0014 0.0249 0.0014 
MPD 0.0246 0.0007 0.0195 0.0008 0.0146 0.0008 
MPN 0.1473 0.0026 0.1295 0.0030 0.1072 0.0033 
MS 0.0148 0.0005 0.0110 0.0006 0.0076 0.0005 
XC 0.0020 0.0018 0.0016 
XPN 0.0011 0.0010 0.0008 
TE 0.0544 0.0019 0.0408 0.0019 0.0285 0.0019 
TY 0.0246 0.0019 0.0155 0.0018 0.0069 0.0017 
D 0.0143 0.0001 0.0163 0.0002 0.0178 0.0002 
NI 0.2434 0.0066 0.1858 0.0070 0.1263 0.0071 
K 2.0344 0.0234 2.2202 0.0304 2.3466 0.0375 
IBT -0.2316 -0.0021 -0.1944 -0.0030 -0.1543 -0.0036 
UGNP 0.0906 0.0639 0.0411 
C 0.1146 0.0983 0.0831 
I 0.0382 0.0114 -0.0089 
MC 0.0127 0.0109 0.0092 
MPD 0.0118 0.0083 0,0055 
MPN 0.0313 0.0220 0.0151 
MS 0.0065 0.0045 0.0031 
TE 0.0563 0.0487 0.0415 
TY 0.0163 0.0088 0.0033 
D 0.0164 0.0166 0.0166 
NI 0.0218 -0.0052 -0.0255 
K 1.9548 1.9495 1.9240 
UBT -0.0623 -0.0457 -0.03 29 
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UK variables, and consequently Irish exports to the UK, are assumed 
to be unaffected by changes in Irish autonomous exports. Irish depre­
ciation depends on the lagged value of the capital stock which is un­
affected in the first quarter. 
The second column gives the effect of a change in UK exports of 
k 1 million. All variables other than depreciation are affected. The 
third and fourth columns give the effect of changes in first quarter 
autonomous exports on second quarter endogenous variables. Because 
second quarter autonomous exports are assumed unchanged, the multipliers 
for the effect on the trade balances are both negative. The remaining 
columns trace the effect of changes in first quarter autonomous exports 
on the values of the endogenous variables through six more quarters. 
The results are extremely sensitive to the estimated coefficients 
of the lagged endogenous variables. Consider the two rows for consump­
tion and the two rows for investment: 
Table 6.2. Effect of a fe 1 million increase in autonomous exports on 
consumption and investment t million 
I II III IV V VI VII VIII 
IC 0.40 0.26 0.21 0.17 0.13 0.10 0.07 0.05 
UC 0.23 0.18 0.17 0.15 0.13 0.12 0.10 0.08 
II 0.38 0.40 0.38 0.35 0.31 0.26 0.20 0.14 
UI 0.98 0.51 0.27 0.15 0.08 0.04 0.01 -0.01 
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Recall now the corresponding structural equations 
IC = 0.6470IC_i + 0.3277IDY 
UC = 0.8495UC-1 + Û.1405UDY 
II = 0.8075II_i + 0.2496IGNP - 0.0130lK_i - 159.5 
UI = 0.3022UI-1 + 0.5385UGNP - 0.0177UK_j^ - 11,846 
The sum of the coefficients in the two consumption functions is about 
the same, but the Irish coefficient of the lagged term is much lower 
than the UK figure. Correspondingly, the UK impact propensity to con­
sume is smaller than the Irish figure. Thus the initial impact of a 
change in autonomous exports on Irish consumption is much larger than 
on UK consumption but the effect on Irish consumption trails away more 
rapidly. (See rows 1 and 2 of Table 6.2). 
The opposite occurs in investment where the Irish coefficient of 
the lagged term is larger and the Irish coefficient of GNP is smaller 
than the corresponding UK figures. Thus the initial impact of a change 
in autonomous exports on Irish investment is smaller than on UK in­
vestment, but the effect trails away more slowly. 
This sensitivity is compounded by the simultaneity of the system. 
Thus, one of the reasons why UK gross national product declines less 
rapidly than Irish gross national product is the slower decline in UK 
consumption but this slower decline in gross national product itself 
slows the decline in UK consumption. 
It is therefore important to estimate the lag structures for each 
structural equation as accurately as possible. This researcher specified 
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the Koyck distribution for computational convenience and so it is clear 
that no more than a start has been made at estimating the lag structures 
for the Anglo-Irish economy. Alternative lag distributions might be 
specified or estimated using the Almon technique (Almon 1965). In the 
long run, lag structures which depend on the level of economic activity 
may have to be developed. Thus the analysis so far illustrates two of 
the points made in the introductory to this chapter. The model shows 
the sensitivity of the results to the estimated values of the structural 
coefficients and aids in establishing priorities for future research. 
In addition to tracing the effect of an autonomous change through 
time it is natural to ask the following question; What will be the net 
effect of the initial change after all effects have worked themselves 
out over time? Or, to rephrase, after infinite time has passed what 
will be the effect of the initial change? Consider again the reduced form 
=TTiYt_l + .TzKt 
which for period t = n was derived to be 
=T'?0 -"ïïr'TTî*! + ... +"/7'2\ 





Assuming, as is true for this model, that the elements of Tf-^ are less 
than unity, then as n goes to infinity the equation becomes 
" -ri'i'riih 
where I is the identity matrix and Yg denotes the long run equilibrium 
value. Thus the elements of the matrix (I ~7JJl2 Provide long run 
multipliers of the kind described above. The columns of this matrix for 
the effect of changes in IB and UB are presented in Table 6.3. 
Table 6.3. Long run multipliers for other autonomous demand changes 
lA UB lA UB 
GNP 1.2963 0.0212 IBT 0.4540 0.0074 
IC 0.6643 0.0109 UGNP 1.4008 
II 0.1780 0.0029 UC 0.7001 
IMC 0.2343 0.0038 UI 0.2713 
IMPD 0.1331 0.0022 UMC 0.0776 
IMPN 0.0896 0.0015 UMPD 0.1488 
IMS 0.0889 0.0015 UMPN 0.2756 
IXC 0 0.0106 UMS 0.0687 
IXPN 0 0.0058 UTE 0.3155 
ITE 0.3099 0.0051 UTY 0.3354 
ITY 0.2709 0.0044 UD 0.2713 
ID 0.1780 0.0029 UNI 0 
INJ 0 0 UK 31.9208 
IK 22.2527 0.3642 UBT 0.4249 
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Attention might be drawn to three sets of values in the table. 
First, the long run effect of the export change on net investment is 
zero. This result can be explained because income is assumed not to 
grow in long run equilibrium. The assumption could be modified by 
postulating £ priori a certain growth rate for income in long run 
equilibrium (see Ball and Drake 1964, p. 68 and Evans 1969, p. 25). 
The mathematics is more complicated and such a procedure is not at­
tempted in this study. 
The multiplier for the effect of increases in autonomous exports 
on gross national product are 1.3 for Ireland and 1.4 for the UK. The 
UK figure is slightly higher because of its lower propensity to import, 
although higher tax rates probably reduce the effect of this differential. 
Finally, the multipliers for the effect of an increase in exports 
on the trade balance are similar for both countries. It is noteworthy 
that the initial increase in exports of L 1 million is reduced to less 
than h 0.5 million by the induced expansion in imports. The slightly 
smaller trade balance effect for the UK results from the higher income 
effect and the consequent larger expansion in imports. 
The situation analyzed so far is artificial because it assumes a 
once and for all increase in exports to a new level which is forever 
maintained thereafter. A more likely situation might occur if there was 
a steady increase in exports over the period. The results in Table 1 can 
be combined to provide impact multipliers for such a situation. Results 
for the effect of a continual fe 1 million per quarter increase on the 
indicators of the balance of trade are presented in Table 6.4. 
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Table 6.4. Effect of continual L 1 million increase in exports to 
the rest of the world on the indicators of the balance 
of trade h million 
I 0.75 -0.29 -0.30 -0.29 -0.26 -0.23 -0.19 -0.15 
II 0.75 -0.29 -0.30 -0.29 -0.26 -0.23 -0.19 
III 0.75 -0.29 -0.30 -0.29 -0.26 -0.23 
IV 0.75 -0.29 -0.30 -0.29 -0.26 
V 0.75 -0.29 -0.30 -0.29 
VI 0.75 -0.29 -0.30 
VII 0.75 -0.29 
VIII 0.75 
Total IBT 0.75 0.46 0.16 -0.13 -0.39 -0.62 -0.81 -0.96 
I 0.61 -0.26 -0.17 -0.12 -0.09 -0.06 -0.05 -0.03 
II 0.61 -0.26 -0.17 -0.12 -0.09 -0.06 -0.05 
III 0.61 -0.26 -0.17 -0.12 -0.09 -0.06 
IV 0.61 -0.26 -0.17 -0.12 -0.09 
0.61 -0.26 -0.17 -0.12 
0.61 -0.26 -0.17 
0.61 -0.26 
0.61 
Total UBT 0.61 0.35 0.18 0.06 -0.03 -0.09 -0.14 -0.17 
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Reading down the first column in Table 6,4are the quarters when 
the increase in exports occurred. The effect of that increase in ex­
ports on the trade balance in each of the succeeding quarters during 
the eight-quarter period is found by reading across the row. Reading 
across the "Total IBT" row gives the effect in each quarter of all in­
creases in Irish exports to the rest of the world on the Irish trade 
balance that have taken place by the end of that quarter. A similar 
interpretation applies to the "Total UBT" row. 
It appears from this table that the trade balance deteriorates even 
when exports are rising at a constant rate. The reason for this is the 
large increase in income over the remaining quarters as a result of the 
increase in exports. The high income elasticity of imports (close to 
two for Ireland) implies that the increases in income will bring about 
increases in imports which will eventually be larger than the increases 
in exports. Exports must increase at an increasing rate to make it 
possible to maintain the trade balance. On the other hand, the rate of 
growth of exports required may be infeasible in which case some policy 
action may be required to shift the structural coefficients in the im­
port functions. This problem could not be investigated in detail, but 
preliminary results indicate that a moderate rate of growth in ex­
ports would prevent a deteriorating trade balance. 
Illustration of a Simulation Procedure 
The procedure adopted to investigate the effect of increases in 
automomous exports at increasing rates was to select an arbitrary Yq 
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vector and eight vectors and to simulate the model. Yq and were 
inserted into 
''t -^7^2^ 
to give an estimated Y^. This estimated Y^ and Xg were then inserted 
to provide an estimated Y^ and so on. 
Table 6.5. Initial values for the endogenous variables fc million 
IGNP 825 ITE 103 UMC 1910 
IC 609 ITY 60 UMPD 470 
II 174 ID 60 UMPN 2700 
IMC 68 INI 115 UMS 1621 
IMPD 47 IK 950 UTE 4351 
IMPN 167 IBT 41 UTY 3628 
IMS 23 UGNP 30649 UD 2410 
IXC 58 UC 20350 UNI 3390 
IXPN 28 UI 5800 UK 34108 
UBT 4499 
The arbitrary Yq was selected close to the 1963 IV values by modi­
fying the results predicted by a trend at 1963 IV, The trend results for 
Xj. were also modified to provide X^ increasing at an increasing rate. 
The initial vector YQ which was selected is presented in Table 6.5 
( above) and the selected X^ vectors are presented in Table 6.6. 
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Table 6.6. Arbitrary values for autonomous exports t million 
I II III IV V VI VII VIII 
lA 270 272 275 279 284 290 297 305 
UB 11,200 11,250 11,350 11,500 11,700 11,950 12,250 12,600 
It is helpful to convert these eight quarterly values to an equivalent an­
nual rate of growth for the purposes of comparison. Recalling that each 
quarterly value is expressed at an annual rate, this can be done by cal­
culating the average of the first four quarters and the average of the 
last four quarters and finding their percentage difference. Thus, the 
values selected in Table 6.6 imply annual growth rates of 7.3% for Irish 
and 7.1% for UK autonomous exports. Both variables increase at increas­
ing rates. 
Although these values for the initial vector and exogenous variables 
were chosen to be close to their 1963 IV values, their arbitrary nature 
cannot be overemphasized. It will become clear from the simulations pre­
sented below that the results are highly sensitive to the chosen values. 
This is aside from their sensitivity to the estimated coefficients of the 
model. Only after considerable experience with different sets of arbitrary 
values and estimated coefficients will it become possible to generate suf­
ficiently "firm" conclusions that can provide a basis for a policy recom­
mendation or suggest modifications of the economic specification of the 
model. This researcher has only made a start towards gaining the necessary 
159 
experience but the results so far are sufficiently revealing to warrant 
their inclusion in the study. They provide strong evidence of the de­
pendence of the Irish economy on UK economic conditions and illustrate the 
problems encountered in simulating with a macroeconometrie model. Neverthe­
less, in order to remind the reader of the arbitrary nature of the initial 
and exogenous values they are repeated in each table of results. 
The results of simulating the model using the exogenous values of 
Table 6.6 are presented in Table 6.7. It is evident from the first row 
that the growth rate implied by the simulation for Irish real GNP is un­
reasonably high. Taking the average of the first four quarters and com­
paring it to the average of the last four quarters, the simulation pro­
vides a growth rate of Irish GNP of about 8% per annum. 
The source of this unreasonably high growth rate is the failure to 
consider the effect of the growth in Irish exports to the UK on Irish GNP. 
Adding the solution values for Irish exports to the UK to the arbitrarily 
chosen values for Irish autonomous exports, and comparing the annual av­
erages, Irish total exports are seen to grow at 10 percent per annum. This 
reflects the growth rate of Irish exports to the UK of 18% per annum. 
It is not clear why the model yields this high growth rate. 
There appears to be evidence of structural change at the end of 1964 when 
the UK special import levy was imposed. The levy was designed to reduce 
the propensity to import, that is, the slopes of the UK import functions, 
A dumny was incorporated in the consumer imports function but this shifted 
the intercept, not the slope. There is also some evidence that the slopes 
of Irish export functions changed during the levy (Baker 1969). It may have 
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Table 6.7. Simulation of TL increases in autonomous exports fe million 
Yo I II III IV V VI VII VIII 
lA 268 270 272 275 279 284 290 297 305 
IGNP 832 842 851 862 875 891 910 932 959 
IC 609 616 622 628 634 642 650 660 671 
II 174 179 183 188 194 201 209 219 233 
IMC 68 71 73 75 77 80 82 85 89 
IMPD 47 48 49 49 50 52 53 55 57 
IMPN 167 169 171 174 176 179 182 187 192 
IMS 23 24 24 25 26 27 28 29 31 
IXC 58 59 61 63 66 69 73 76 80 
IXPN 28 29 30 31 32 33 34 36 38 
ITE 103 103 106 108 111 114 118 122 127 
ITY 60 60 64 66 68 71 75 80 85 
ID 60 60 61 62 63 64 65 66 67 
INI 115 119 123 126 131 137 144 153 165 
IK 950 1069 1192 1318 1449 1586 1730 1883 2048 
IBT 49 47 45 46 47 49 51 53 55 
UGNP 30649 31118 31474 31845 32272 32781 33383 34105 34941 
UC 20350 20600 20826 21045 21265 21494 21740 22010 22311 
UI 5800 6060 6265 6458 6675 6940 7268 7670 8151 
UMC 1860 1883 1908 1932 1956 1982 2009 2039 2072 
UMPD 470 491 524 561 604 655 715 787 870 
UMPN 2700 2731 2781 2842 2915 3001 3103 3225 3368 
UMS 1621 1638 1655 1673 1693 1716 1742 1774 1811 
UTE 4351 4247 4355 4455 4554 4655 4761 4877 5004 
UTY 3628 3296 3442 3521 3610 3719 3854 4017 4214 
UD 2410 2360 2391 2484 2459 2494 2532 2573 2616 
UNI 3390 3700 3873 4034 4217 4446 4736 5097 5535 
UK 34108 37803 41681 95715 49932 54377 59113 64211 697461 
UBT 4499 4458 4383 4342 4332 4347 4380 4425 4479 
UB 11150 11200 11250 11350 11500 11700 11950 12250 12600 
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been that the Irish share in UK imports increased because of a more ef­
fective Irish compensatory program of aid to exports. Future research 
with the model will throw more light on this question. 
In the meantime, to reduce the distortions caused by the overestima-
tion of exports to the UK, it is evident that the growth rate in autonomous 
exports should be selected so as to constrain total exports to a rise of 
7%. A second set of values for Irish autonomous exports was chosen there­
fore and is presented in Table 6,8. The values continue to increase at an 
increasing rate. 
Table 6.8. Second selection of arbitrary values for Irish autonomous exports 
h million 
I II III IV V VI VII VIII 
270 270.7 272.1 274.2 277 280.5 284.7 289.6 
The second choice of arbitrary values for Irish autonomous exports 
leaves the solution values for UK endogenous variables and Irish exports 
to the UK unchanged. The new solution values for the remaining Irish 
variables are presented in Table 6.9. 
The results imply that Irish GNP grows at an annual rate of 5.4% 
which is high but feasible. The UK figure is somewhat higher, 6.7%. Both 
balance of trade indicators fall in the first year and then assume steady 
growth. This corresponds to the small increase in exports in the initial 
quarters although the initial values for imports may have been set at too 
high a level. The simulation implies, however, that for both countries 
increasing exports at an increasing rate will lead to an ever more favorable 
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Table 6.9. Simulation with 7% growth in total Irish exports i- million 
Yq I II III IV V VI VII VIII 
lA 268 270 270.7 272.1 274.2 277 280.5 284.7 289.6 
IGNP 832 842 849 857 866 877 890 906 925 
IC 609 616 622 627 631 637 643 650 658 
II 174 179 183 187 190 194 199 205 213 
IMC 68 71 73 75 76 78 80 82 85 
IMPD 47 48 48 49 50 51 52 53 55 
IMPN 167 169 171 173 175 177 179 182 185 
IMS 23 24 24 25 26 26 27 28 29 
ITE 103 103 106 108 110 113 115 118 122 
ITY 60 60 63 65 66 69 71 74 78 
ID 60 60 61 62 63 64 65 66 67 
INI 115 119 122 125 128 131 134 139 146 
IK 950 1069 1191 1316 1443 1574 1708 1848 1994 
IBT 49 47 44 44 45 46 49 51 54 
trade balance without an explosive growth rate in GNP. 
Consider now a situation in which there is a reduction in the world 
demand for UK exports so that they experience a slower rate of growth. A 
second selection of arbitrary values for UK exports is presented in Table 
6.10. In this selection exports continue to grow at an increasing rate 
but the annual rate is now only 4.2%. For simplicity, the growth rate of 
Irish autonomous exports is assumed to be unchanged, although in reality 
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Table 6.10. Second selection of arbitrary values for UK exports L million 
I II III IV V VI VII VIII 
UB 11,200 11,240 11,320 11,420 11,560 11,700 11,840 11,988 
a reduction might be expected. The results of the simulation are presented 
in Table 6,11. 
The growth rate of real GNP has been considerably reduced for the UK. 
(from 6.7% to 4.4%) and slightly reduced for Ireland (from 5,4% to 4,9%), 
The Irish trade balance indicator displays the same time path at a slightly 
lower level. The reduction in the UK balance of trade in the first year 
is more severe and extends throughout the eight quarters. It is noteworthy 
that the UK trade balance deteriorates at a diminishing rate suggesting 
that imports play the role of an automatic stabilizer - the reduction in 
exports reduces income which eventually reduces imports by more than the 
reduction in exports. Thus it appears that reductions in exports operate 
mainly to reduce GIU' and not t .e trade surplus. 
In Chapter I the procyclical nature of demand management for small 
open economies was discussed, A decline in exports was usually accompanied 
by (domestic) policy actions to reduce aggregate demand and thereby lower 
imports. The results of this simulation, however, indicate that such action 
may be unnecessary for balance of payments reasons and would only aggravate 
the reduction in real GNP due to the decline in exports. (This is not to 
say that the government should not attempt to prevent the reduction in 
GNP). The tentative nature of this result cannot be overemphasized. An 
164 
Table 6.11, Simulation with 4% increase in UK autonomous exports 
Y 
o 
I II III IV V VI VII VII 
lA 268 270 270.7 272.1 274.2 277 280.5 284.7 289.1 
IGNP 832 842 849 857 866 876 888 901 917 
IC 609 616 622 26 631 636 642 648 655 
II 174 179 183 187 190 194 198 203 210 
IMC 68 71 73 75 76 78 80 82 84 
IMPD 47 48 48 49 50 51 52 53 54 
IMPN 167 169 171 173 175 177 179 181 184 
IMS 23 24 24 25 26 26 27 28 29 
IXC 58 59 61 63 66 69 72 75 78 
IXPN 28 29 30 31 31 33 34 35 36 
ITE 103 103 106 108 110 112 115 118 121 
ITY 60 60 63 65 66 68 71 74 77 
ID 60 60 61 62 63 64 65 66 67 
INI 115 119 122 125 127 130 134 138 143 
IK 950 1069 1191 1316 1443 1573 1707 1844 1987 
IBT 49 47 44 44 45 46 4« 50 52 
UGNP 30649 31118 31455 31786 32130 32487 32848 33198 33535 
UC 20350 20600 20824 21037 21242 21443 21640 21833 22020 
UI 5800 6060 6255 6424 6589 6758 6928 7090 7240 
UMC 1860 1883 1907 1931 1954 1976 1998 2019 2040 
UMPD 470 491 522 556 592 629 668 705 741 
UMPN 2700 2731 2779 2836 2898 2964 3032 3101 3168 
UMS 1621 1638 1655 1671 1688 1705 1723 1740 1757 
UTE 4351 4247 4354 4453 4548 4640 4729 4317 4903 
UTY 3628 3296 3441 3512 3585 3664 3 746 3829 3909 
UD 2410 2360 2391 2424 2458 2493 2530 2567 2605 
UNI 3390 3700 3864 3999 4131 4265 4399 4523 4635 
UK 34108 37808 41672 45671 49802 54066 58465 62988 67623 
UBT 4499 4458 4377 43 26 4299 4286 4280 4275 4274 
UB 11150 11200 11240 11320 11430 11560 11700 11840 11980 
examination of its robustness would be an extremely useful project for 
further research. 
Now consider the effect of a policy response on the part of the 
British Authorities to the deterioration in exports, A very large number 
of such responses can be analyzed by the model. Only one simple case is 
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presented here. It is assumed that the UK policymakers foresee the re­
duction in exports (the decision lag is negative) and take steps to reduce 
consumer imports. Such steps might involve an import levy and would there­
fore also increase taxes on expenditure. It is most likely that the tax 
change will involve an increase in rates, although exemptions (represented 
by the intercept) may also change. For simplicity, it will be assumed 
here that only the slopes are changed. The consumer imports and taxes on 
expenditure functions are now (arbitrarily) chosen to be 
UMC = -400 + 0.1102 UC 
UTE = -4969 + 0.22 UC + 0.28 UC_j^ 
The results of the simulation after this action are presented in Table 6.12. 
UK consumer imports now grow at 4.4% instead of the previous 4.7% and 
the growth rate of UGNP is considerably reduced (from 4.4% to 2.9%). 
The UK balance of trade is greatly improved with the size of the surplus 
in the second year exceeding that reached when the growth rate in exports 
was 7%. 
More interesting is the effect on the Irish variables. It should be 
recalled that the model appears to have a tendency to overestimate Irish 
exports to the UK so that the sensitivity of Irish aggregates to changes in 
UK conditions is probably overstated. 
The result of the UK policy action is to more than halve the growth 
rate of Irish consumer exports (from 18% to 8.5%) and to almost halve the 
growth rate of Irish GNP (from 4.9% to 2.8%). The deterioration in the 
Irish trade balance during the first year is more severe but by the end of 
the second year the surplus is higher than before the UK policy action. 
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Table 6.12. Simulation after UK action to reduce consumer imports k million 
Yo I II III IV V VI VII VIII 
lA 268 270 270.7 272.1 274.2 277 280.5 284.7 289.6 
IGNP 832 839 843 847 852 857 864 873 883 
IC 609 616 620 623 626 629 632 636 641 
II 174 178 181 182 183 184 185 186 188 
IMC 68 70 72 74 75 76 77 79 80 
IMPD 47 48 48 49 49 50 50 51 52 
IMPN 167 169 171 172 173 174 175 175 176 
IMS 23 24 24 25 25 25 26 26 27 
IXC 58 57 58 59 60 61 63 64 66 
IXPN 28 29 29 30 31 31 32 33 34 
ITE 103 102 105 107 108 110 111 113 115 
ITY 60 60 62 63 63 65 66 68 70 
ID 60 60 61 62 63 64 65 66 67 
INI 115 118 120 121 121 120 120 120 121 
IK 950 1068 1188 1309 1430 1550 1670 1790 1911 
IBT 49 45 42 41 42 44 48 51 55 
UGNP 30649 30937 31116 31298 31507 31744 31999 32257 32514 
UC 20350 20452 20572 20686 20798 20912 21028 21147 21266 
UI 5800 5963 6045 6103 6167 6249 6344 6444 6544 
UMC 1910 1854 1867 1880 1892 1905 1917 1930 1944 
UMPD 470 477 493 511 532 556 582 609 637 
UMPN 2700 2713 2737 2767 2802 2843 2889 2937 2986 
UMS 1621 1633 1643 1652 1662 1673 1685 1697 1710 
UTE 4351 5228 5283 5342 5399 5455 5513 5571 5631 
UTY 3628 3187 3072 3110 3151 3200 3 258 3319 3380 
UD 2410 2360 2391 2422 2453 2485 2517 2549 2582 
UNI 3390 3603 3654 3681 3714 3 764 3828 3895 3962 
UK 34108 37711 41365 45046 48761 52525 56353 60248 64210 
UBT 4499 4523 4500 4510 4542 4583 4627 4666 4705 
UB 11150 11200 11240 11320 11430 11560 11700 11840 11980 
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This suggests that for Ireland also imports act as a built in stabilizer 
so that a reduction in exports will eventually lead to a reduction in im­
ports which is larger than the reduction in exports. The policy impli­
cation is not to cut imports but again the tentative nature of the result 
cannot be overemphasized. 
Just for interest, a final simulation was made of the case where the 
Irish authorities did attempt to reduce consumer imports. The functions 
were changed to 
IMC = -80.93 + 0.L93IC + 0.4415 IMC.i 
ITE = -183.3 + 0.26IC + 0.2320 IC_i 
The results of this simulation are seen in Table 6.13. Consumer imports 
are reduced from an annual rate of Tk to 4.7% and the trade balance is 
considerably improved. The growth rate of GNP is reduced very slightly from 
2.837, to 2.81%. 
A noteworthy feature of this simulation is the stagnation of invest­
ment (with net investment showing a slight decline) and the consequent 
stagnation of imports of producernondurables. The functional dependence 
of the latter on investment was made on an ad hoc basis after failure to 
relate them to GNP. It seems likely that the stagnation of producer non­
durable imports would not be as great if they were related to GNP. This 
might make the reduction in GNP more severe and the gains to the trade 
balance of a smaller magnitude. 
In conclusion, the researcher believes that simulation of the Anglo-
Irish model using the procedure outlined above is a useful exercise. Greater 
experience with the model is likely to yield results of considerable interest 
to the policy maker and to suggest useful projects to the economic researcher. 
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Table 6.13. Simulation after Irish action to reduce consumer imports 
h million 
Yo I II III IV V VI VII VIII 
lA 268 270 270.7 272.1 274.2 277 280.5 284.7 289.6 
IGNP 832 838 841 845 850 855 862 871 881 
IC 609 611 614 616 618 620 623 627 631 
II 174 178 180 182 182 183 183 184 186 
IMC 68 67 67 68 68 69 70 71 72 
IMPD 47 48 48 49 49 50 50 51 52 
IMPN 167 169 171 172 173 174 174 174 175 
IMS 23 24 24 25 25 25 26 26 27 
ITE 103 117 118 119 120 121 123 124 126 
ITY 60 58 58 59 60 61 62 64 66 
ID 60 60 61 62 63 64 65 66 67 
INI 115 118 119 120 120 119 119 119 119 
IK 950 1068 1187 1307 1487 1664 1664 1783 1902 
IBT 49 49 48 48 50 56 56 60 64 
The model, however, will remain only a tool. The sensitivity of the results 
to the data, economic specification, statistical technique and simula­
tion assumptions is so great that considerable care should be exercised 
in their interpretation. The model should be continually respecified and 
reestimated in the light of experience and new technology in order to 
increase its accuracy and discover its properties. 
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CHAPTER VII. SUMMARY, CONCLUSIONS AND SUGGESTIONS FOR FURTHER RESEARCH 
A fall in Irish exports is often accompanied by economic policies 
designed to reduce imports in order to maintain balance of payments 
equilibrium. Increased knowledge of the impact of economic policy in­
struments might reduce this procyclical nature of Irish demand manage­
ment policy. Such knowledge can be generated by a macroeconometric 
model. 
A quarterly rather than annual time unit was chosen for the macro-
econometric model estimated in this study. While annual models have 
their uses, the quarterly time unit has three special advantages. First, 
quarterly models indicate the deterioration of economic conditions more 
rapidly than annual models. Second, the behavior of economic units 
becomes obscured as the time unit lengthens. Thus quarterly models are 
more useful for analyzing economic behavior. Third, regression models 
are estimated on the assumption of constant structure. Quarterly models 
provide a relatively large number of observations over a short time 
period. The hypothesis of constant structure is more easily maintained 
for the shorter time period. These advantages were believed by the re­
searcher to outweigh the greater problems associated with quarterly 
models. These problems included the limited availability of data, its 
lower reliability and the difficulties associated with seasonal variation. 
The unavailability of Irish quarterly national accounts was solved 
by using the short term economic indicators to interpolate the annual 
data. The annual values of the short term indicators were regressed 
against the annual national accounts figures to give the equation 
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= a + bXj. 
where Yj- is the annual national accounts magnitude and is the annual 
short term indicator. The quarterly values of the short term indicators 
were seasonally adjusted, converted to annual rates, and inserted in 
the above equation. The corresponding forecasts of Y^ were interpreted 
as quarterly estimates of the national accounts magnitude, seasonally 
adjusted at annual rates. Where appropriate indicators were not avail­
able, quarterly values were estimated by fitting a nonlinear trend to 
the annual values using a technique developed by Sandee and Lisman (1962). 
The availability of data imposed five constraints on the model. 
First, the sample period 1961-68 corresponds to the first year for which 
the retail sales index was available and the last year for which annual 
national accounts were available. Second, only the expenditure side of 
national accounts could be estimated because of the lack of information 
on agricultural income and output. On the expenditure side, no informa­
tion was available on inventories so that inventory investment could not 
be considered explicitly. Limited information on financial variables, 
especially the capital account of the balance of payments, prevented 
their inclusion in the model. This prevented adequate consideration of 
housing investment, for example. Finally, certain limitation in data 
needed for the foreign sector limited the disaggregation made therein. 
This was especially true of price indices. 
The foreign sector is the most important sector of the estimated 
model because of Ireland's dependence on trade. Four import functions 
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were included and two export functions. Because of the Importance of 
the United Kingdom as an export market, Irish exports were functionally 
related to British imports. The UK variables might have been taken to 
be exogenous but the availability of quarterly national accounts made 
it practicable to estimate a macroeconometric model of the entire Anglo-
Irish economy. Such a model can be used to examine how economic fluctua­
tions are transmitted from the United Kingdom to Ireland. The estimated 
model is therefore an example of a transmission model of international 
trade. 
The review of literature begins by reviewing transmission models 
of international trade. It includes the work of Metzler (1950), 
Neisser and Modigliani (1953), Rhoraberg and Boisseneault (1964), Adams 
et al. (1969), Resnick (1968). Certain macroeconometric studies of the 
Irish and U.K. economies are then reviewed. Irish studies included the 
work of Leser (1967a) and Walsh (1970), Leser (1967b) and McAleese 
(1970). Most British work is too disaggregated but the Klein et al. 
(1961) model and Balopolous (1967) model were reviewed in some detail. 
Chapter IV provides the theoretical basis and empirical estimates 
of the model. The model considers only one transmission mechanism, 
that via trade flows. Transmission via invisible exports, financial 
flows, factor movements and import prices was neglected. The feed­
back from Irish economic conditions to the UK was believed to be 
negligible. 
The estimated model consisted of twenty structural equations and 
ten identities determining 30 endogenous variables. Ten current exogenous 
172 
variables entered the model together with 18 lagged endogenous variables 
making a total of 28 predetermined variables. The twenty structural 
equations included 8 import functions, 2 export functions, 2 consumption 
functions, 2 investment functions, 2 depreciation and 4 tax functions. 
Each country had 5 identities determining GNP, personal income, dis­
posable income, net investment and the capital stock. Minor changes were 
made to improve the fit of the estimated model. Nineteen dummy vari­
ables were included for structural changes. 
The model was estimated using ordinary least squares mainly for 
computational convenience. It was not felt that the statistical ad­
vantage of simultaneous methods outweighed the extra computational burden. 
The results appear satisfactory by the criteria of R^, Durbin-Watson 
test, t values and so on. No price terms were significant, however. 
In Chapter V the reduced form of the model is presented. Inserting 
the exogenous variables provided a test of the predictive ability of 
the model during the sample period. The forecasts were regressed 
against the actual values and tests were made of the accuracy of the fit. 
While the results were acceptable overall, there was room for improve­
ment in some equations. 
Multipliers were presented in the first half of Chapter VI. The 
second half contains an illustration of a simulation procedure. The 
reduced form of the model can be written in matrix form as 
where is a vector of endogenous variables at time t and a vector 
of exogenous variables. Inserting eight values of and choosing an 
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initial vector for eight vectors can be generated. A control 
solution was obtained with (interpreted as exports) showing steady 
growth. A slower rate of growth of was then inserted and the two 
solutions compared. Finally the coefficients in'ff 2 were altered as a 
result of a UK policy decision to reduce imports and the result was 
analyzed. 
The most important conclusion of the study is that a quarterly 
macroeconometric model of the Irish economy can be estimated which will 
provide useful information to the policymaker. Such a model would have 
to be continuously reestimated and its results interpreted with care. 
It would help provide explicit formulation of the assumptions behind 
economic policy and quantitative measures of the interdependence among 
the various sectors of the economy. This might broaden the horizon of 
some policymakers. In addition, the model would indicate the after 
effects of policy measures during the following two years and, in this 
sense, the model might lengthen the horizon of policymakers. 
The model establishes a significant connection between the economies 
of Ireland and the United Kingdom. Transmission of economic fluctua­
tions is assumed to be one-way so that Ireland is, in effect, treated as 
a region of the United Kingdom with an unusual degree of political 
autonomy. While transmission via invisible exports, financial flows, 
factor movements and import prices were ruled out £ priori, in order 
to keep the model of manageable size, it was not possible to establish a 
connection between Irish exports of live animals and producers' durables 
and UK variables because of ch®. level of aggregation employed. Thus, the 
model understates the degree of dependence of the Irish economy on the 
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United Kingdom, 
The estimated coefficients of the structural equations are similar 
to those estimated for other countries so that the results, in some 
sense, validate the basic data. Thus, it can be concluded Lhat suffi­
ciently accurate interpolations of the annual Irish national accounts data 
can be made to enable estimation of a macroeconometric model. 
Nevertheless, there remains so much room for improvement that it 
is clear that only a start has been made. The output of econometric re­
search might be viewed as a function of three inputs; data, economic 
specification and statistical technique. The goals of the research 
project might be combined conceptually to provide an objective function 
which must be maximized subject to the constraint of the above produc­
tion function. The success of the project, therefore, is clearly a 
function of the quality of the three inputs: data, economic specifica­
tion, and statistical technique. Suggestions for further research might 
be conveniently grouped under these three headings. 
The quarterly estimates of the Irish national accounts might be im­
proved by increasing their accuracy and extending their coverage. Ac­
curacy might be increased by better and more related series and by a more 
flexible interpolation procedure. Examination should be made of the 
residuals of the regression equation employed and the degree of inac­
curacy for each year assessed. Some procedure for incorporating the 
residual into the quarterly estimates might be considered. 
The data on trade flows can be improved by using the primary 
(national) instead of secondary (international) sources. This would 
permit a more satisfactory level of disaggregation although the 
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disaggregation would be limited by the availability of suitable price 
deflators. 
The economic specification of the model can be improved by con­
sidering other transmission mechanisms. This study has demonstrated, 
however, that useful results can be obtained when only one transmission 
mechanism is considered. The model can also be improved by incorpora­
tion of more accurate lag structures. The results are highly sensitive 
to the estimated coefficients of the lagged endogenous variables. The 
Koyck lag distribution was selected for computational convenience. Other 
distributions might be specified or the Almon technique might be used 
to allow the data to determine the distribution. Ultimately, variable 
lags which depend on economic activity will have to be used. 
Improved quality of data would enable more sophisticated economic 
specifications to be used. This applies, particularly, to the investment 
function where modern theory uses first differences rather than levels 
of output. 
The chief limitation imposed by the statistical technique on the 
model was the requirement of linearity. Certain functional relation­
ships were clearly nonlinear. This was true of tax functions and func­
tions involving data estimated by the Sandee-Ii sman technique. Pro­
cedures exist for dealing with nonlinear systems and these might provide 
a useful avenue of exploration for future research. 
The bias introduced by applying ordinary least squares to a simul­
taneous system ought to be quantified by comparing the results under 
alternative estimation methods. Insofar as the bias is found to be sig­
nificant, more complex methods of estimation should be employed. 
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APPENDIX A; TABLES OF QUARTERLY ESTIMATES OF IRISH NATIONAL 
ACCOUNTS 1961-68, SEASONALLY ADJUSTED AT ANNUAL 
RATES 
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List of symbols used in the tables in this Appendix; 
C = personal expenditure on consumers' goods and services 
D = investment in dwellings 
DY = personal disposable income 
FX = fixed investment 
G = net expenditure by public authorities on current goods and services 
GNP = expenditure on gross national product 
HPD = investment in home produced machinery and equipment 
I = gross domestic physical capital formation 
M = imports of goods and services excluding factor income flows 
MG = imports of goods 
MPD = imports of machinery and equipment 
MS = imports of services 
OBLDG = investment in other building and construction including roads 
FY = personal income 
TE = taxes on expendture 
TY = taxes on income 
X = export? of goods and services excluding factor income flows 
XG = exports of goods 
XS = exports of services 
YA = net factor income from abroad 
S = value of the physical changes in stocks and work in progress 
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Table A.1. Quarterly estimates of GNP in current prices seasonally ad­
justed at annual rates -L million 
Year c I G YA 
less 
X-M GNP 
1961 I 513.4 119.4 78.0 35.8 40.4 706.2 
II 516.4 123.7 81.4 36.7 36.4 720.4 
III 520.0 110.0 82.6 37.6 37.8 712.4 
IV 533.0 122.9 84.6 36.9 28.5 748.9 
1962 I 552.9 126.9 86.4 36.9 39.6 763.5 
II 558.3 132.8 88.5 37.1 45.3 771.4 
III 555.3 138.7 90.5 37.0 57.3 764.2 
IV 583.6 148.1 92.4 36.6 59.3 801.4 
1963 I 586.0 143.4 94.4 36.0 43.3 816.5 
II 600.5 141.3 95.4 35.4 46.1 826.5 
III 602.9 163.9 96.0 35.4 45.6 852.6 
IV 623.0 183.7 99.9 36.0 91.4 851.2 
1964 I 638.9 182.3 105.8 36.1 73.7 899.4 
II 661.5 209.2 112.4 35.9 74.4 944.6 
III 681.2 187.2 118.0 37.1 72.6 950.9 
IV 691.7 194.9 121.7 39.7 73.7 974.3 
1965 I 696.2 215.8 123.7 43.0 98.9 979.8 
II 706.5 263.0 126.0 45.8 115.4 1025.9 
III 709.8 221.6 129.0 46.7 73.5 1033.6 
IV 713.3 214.6 131.1 45.7 62.7 1042.0 
1966 I 710.7 196.6 132.4 44.3 51.1 1032.9 
II 719.5 199.1 133.5 43.7 49.4 1046.4 
III 764.1 208.6 134.9 44.0 95.2 1056.4 
IV 772.6 206.4 136.8 45.2 41.2 1119.8 
1967 I 772.9 216.2 139.3 45.9 61.9 1112.4 
II 776.1 209.0 140.6 46.2 21.8 1150.1 
III 801.2 215.1 141.8 47.9 34.8 1171.2 
V 814.6 217.2 145.9 50.8 7.1 1221.4 
1968 I 836.3 237.6 153.0 54.3 63.5 1217.7 
II 867.8 263.1 161.1 57.3 63.5 1285.8 
III 876.0 275.9 167.8 58.9 88.3 1290.3 
IV 900.9 303.9 172.4 59.1 89.7 1346.6 
188 
Table A.la. Quarterly estimates of GNP in constant (1958) prices 
seasonally adjusted at annual rates -L million 
less 
Year CIO YA X-M GNP 
1961 I 499.9 113.5 74.0 34.9 44.8 677.5 
II 499.4 118.0 74.4 35.6 41.6 685.8 
III 501.0 103.2 74.8 35.9 35.2 681.7 
IV 507.6 114.0 75.3 35.7 25.6 707.0 
1962 I 515.3 117.3 76.0 35.7 42.2 702.1 
II 515.0 121.8 76.5 35.8 46.3 702.8 
III 514.2 126.4 77.1 35.7 61.4 692.0 
IV 535.4 133.4 77.8 35.4 64.8 717.2 
1963 I 534.2 130.4 78.6 34.9 47.1 731.0 
II 548.9 128.9 79.6 34.5 53.6 738.3 
III 548.1 148.6 80.5 34.5 52.1 759.6 
IV 551.3 162.1 81.1 34.9 95.0 734.4 
1964 I 555.6 156.2 81.6 34.8 78.2 750.0 
II 558.2 173.3 82.0 34.6 85.8 762.3 
III 562.1 160.1 82.4 35.6 84.8 755.4 
IV 570.7 163.0 83.1 37.8 79.9 774.7 
1965 I 566.5 176.4 84.1 40.6 107.0 760.6 
II 568.8 216.0 85.1 43.0 121.8 791.1 
III 570.6 181.2 86.1 43.7 84.6 797.0 
IV 573.4 172.8 86.7 42.8 73.7 802.0 
1966 I 565.8 159.2 86.9 41.4 67.0 786.3 
II 570.1 159.9 86.8 40.8 69.0 788.6 
III 592.3 167.9 86.8 41.1 115.3 772.8 
IV 597.5 160.6 87.5 42.3 58.3 829.6 
1967 I 592.3 165.1 88.9 43.4 86.3 803.4 
II 589.3 157.7 89.8 44.1 48.4 832.5 
III 606.5 163.9 90.5 45.2 56.4 849.7 
IV 608.4 162.4 92.1 46.6 38.7 870.8 
1969 I 613.1 178.7 94.8 48.1 83.2 851.5 
II 630.7 197.6 97.5 49.4 85.2 890.0 
III 631.6 206.2 99.7 50.7 98.6 889.6 
IV 636.7 226.1 102.1 51.9 105.0 911.8 
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Table A.2. Quarterly estimates of I in current prices seasonally ad­
justed at annual rates 
Year D OBLDG MPD HPD FI S I 
1961 I 17.1 37.7 34.9 17.1 106.8 12.6 119.4 
II 19.1 39.0 35.8 19.1 107.7 16.0 123.7 
III 17.9 41.2 32.2 17.9 105.1 4.9 110.0 
IV 18.5 44.1 35.8 18.5 116.0 6.9 122.9 
1962 I 20.3 47.0 35.8 20.3 120.7 6.2 126.9 
II 20.5 49.4 35.5 20.5 123.7 9.1 132.8 
III 20.4 51.4 38.8 20.4 130.3 8.4 138.7 
IV 18.8 53.0 43.6 18.8 135.6 12.5 148.1 
1963 I 21.3 54.3 40.9 21.3 136.8 6.6 143.4 
II 16.0 55.7 40.2 16.0 130.1 11.2 141.3 
III 24.6 57.9 48.5 24.6 150.9 13.0 163.9 
IV 25.4 61.0 55.9 25.4 168.9 14.8 183.7 
1964 I 20.6 64.9 46.4 20.6 159.7 22.6 182.3 
II 31.4 68.4 59.0 31.4 189.7 19.5 209.2 
III 25.6 70.1 49.8 25.6 168.6 18.6 187.2 
IV 24.7 71.4 50.5 24.7 178.0 16.9 194.9 
1965 I 27.9 72.1 51.2 27.9 194.4 21.4 215.8 
II 27.2 73.4 85.8 27.2 233.8 29.2 263.0 
III 20.5 74.3 59.0 20.5 192.4 29.2 221.6 
IV 22.9 74.9 53.0 22.9 194.1 20.5 214.6 
1966 I 21.0 75.3 54.5 21.0 183.3 13.3 196.6 
II 27.1 75.9 57.4 27.1 199.8 -0.7 199.1 
III 30.7 76.8 60.1 30.7 198.2 10.4 208.6 
IV 18.8 78.0 59.5 18.8 194.9 11.5 206.4 
1967 I 23.0 78.2 59.5 23.0 210.2 6.0 216.2 
II 26.1 78.3 53.5 26.1 203.0 6.0 209.0 
III 25.7 80.6 70.5 25.7 218.0 -2.9 215.1 
IV 26.6 85.7 53.5 26.6 216.3 0.9 217.2 
1968 I 28.0 89.8 64.5 28.0 223.6 14.0 237.6 
II 29.8 93.9 75.7 29.8 237.4 25.7 263.1 
III 27.4 96.9 85.0 27.4 852.2 23.7 275.9 
IV 27.0 99.1 96.4 27.0 272.6 31.3 303.9 
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Table A. 2a . Quarterly estimates of I in constant (1958) prices 
Year D DBLD3 MPD HPD FI S I 
1961 I 15.0 37.1 34.0 16.8 102.9 10.6 113.5 
II 13.6 38.0 24.5 18.5 104.6 13.4 118.0 
III 13.6 39.4 30.9 17.3 101.2 4.0 105.2 
IV 15.2 41.2 34.1 17.7 108.2 5.8 114.0 
1962 I 15.2 43.0 34.0 19.3 111.5 5.8 117.3 
II 15.4 44.7 33.6 19.4 113.1 8.7 121.8 
III 16.1 46.3 36.4 19.3 118.1 8.3 126.4 
IV 16.3 47.7 41.1 17.6 121.9 11.5 133.4 
1963 I 16.3 49.2 38.6 20.0 124.1 6.3 130.4 
II 15.4 50.8 37.8 15.0 119.0 9.9 128.9 
III 16.2 52.3 45.7 23.0 137.2 11.4 148.6 
IV 19.3 53.8 52.4 23.6 149.1 13.0 162.1 
1964 I 19.8 55.6 42.8 18.9 137.1 19.1 156.2 
II 21.4 57.4 53.5 24.4 156.7 16.6 173.3 
III 17.6 58.4 45.1 23.1 144.2 15.9 160.1 
IV 21.7 58.6 45.7 22.3 148.3 14.7 163.0 
1965 I 28.4 59.1 45.7 25.0 158.2 18.2 176.4 
II 31.1 59.9 76.5 24.2 191.7 24.3 216.0 
III 25.6 60.1 52.8 18.3 156.8 24.4 181.2 
IV 28.4 59.7 47.0 20.3 155.4 17.4 172.8 
1966 I 22.2 59.3 47.7 18.4 147.6 11.6 159.2 
II 26.1 59.0 49.9 23.7 158.7 1.2 159.9 
III 21.3 59.1 52.0 26.8 159.1 8.8 167.9 
IV 25.6 59.4 50.9 16.1 152.0 8.6 160.6 
1967 I 32.5 59.2 50.7 19.7 162.1 3.0 165.1 
II 29.5 58.8 45.5 22.2 156.0 1.7 157.7 
III 27.1 59.9 59.8 21.9 168.7 -4.8 163.9 
IV 33.2 62.5 45.2 22.6 163.5 -1.1 162.4 
1968 I 27.2 65.0 53.6 23.5 169.3 9.4 178.7 
II 25.3 67.0 62.2 24.8 179.3 18.3 197.6 
III 28.2 69.0 69.1 22.6 188.9 17.3 206.2 
IV 32.9 71.0 77.4 21.9 203.2 22.9 225.1 
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Table A,3, Quarterly estimates of X-M in current prices seasonally ad­
justed at annual rates h million 
Year XG MG XS-MS X-M 
1961 I 174.6 -258.4 43.7 -40.4 
II 181.6 -263.2 46.0 -36.4 
III 184.8 -270.0 47.4 -37.8 
IV 180.7 -267.2 48.0 -28.5 
1962 I 175.9 -264.0 48.5 -39.6 
II 166.9 -261.6 49.4 -45.3 
III 173.8 -281.6 49.9 -57.3 
IV 180.3 -290.8 51.2 -59.3 
1963 I 178.0 -273.6 52.3 -43.3 
II 208.0 -307.6 53.5 -46.1 
III 201.2 -302.8 56.0 -45.6 
IV 199.6 -344.8 53.8 -91.4 
1964 I 219.6 -348.0 54.7 -73.7 
II 226.4 -355.6 54.9 -74.4 
III 217.2 -346.0 56.2 -72.6 
IV 214.4 -346.8 58.7 -73.7 
1965 I 204.8 -365.2 61.5 -98.9 
II 203.6 -382.8 63.8 1115.4 
III 238.4 -377.2 65.3 -73.5 
IV 232.8 -361.6 66.0 -62.7 
1966 I 237.2 -354.8 66.6 -51.1 
II 219.2 -336.0 67.4 -49.4 
III 249.6 -413.6 68.8 -95.2 
IV 277.8 -390.4 71.4 -41.2 
1967 I 261.2 -395.2 72.1 -61.9 
II 290.4 -385.6 73.4 -21.8 
III 284.0 -394.4 75.7 -34.8 
IV 302.0 -388.0 78.9 -7.1 
1968 I 303.6 -450.0 83.0 -63.5 
II 342.4 -492.8 86.9 -63.5 
III 326.4 -503.2 88.4 -88.3 
IV 359.2 -536.8 88.0 -89.7 
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Table A.3a. Quarterly estimates of X-M in constant (1958) prices, 
seasonally adjusted at annual rates B million 
Year XG MG XS-MS X-M 
1961 I 172.9 258.4 40.7 -44.8 
II 179.8 263.2 41.8 -41.6 
III 186.7 264.7 42.8 -35.2 
IV 182.5 252.2 44.1 -25.6 
1962 I 175.9 264.0 45.9 -42.2 
II 165.2 259.0 47.5 -46.3 
III 172.1 281.6 48.1 -61.4 
IV 178.5 290.8 47.5 -64.8 
1963 I 174.5 268.2 46.6 -47.1 
II 201.9 301.6 46.1 -53.6 
III 195.3 294.0 46.6 -52.1 
IV 191.9 334.8 47.9 -95.0 
1964 I 207.2 334.6 49.2 -78.2 
II 205.8 341.9 50.3 -85.8 
III 197.5 332.7 51.2 -84.0 
IV 198.5 330.3 51.9 -79.9 
1965 I 187.8 347.8 53.0 -107.0 
II 185.1 361.1 54.1 -121.8 
III 216.7 355.8 54.5 -84.6 
IV 213.6 341.1 53.8 -73.7 
1966 I 215.6 334.7 52.1 -67.0 
II 194.0 314.0 51.0 -69.0 
III 222.9 390.2 52.0 -115.3 
IV 254.9 368.3 55.1 -58.3 
1967 I 231.2 376.4 58.9 -86.3 
II 257.0 367.2 61.8 -48.4 
III 255.9 375.6 63.3 -56.4 
IV 267.3 369.5 63.5 -38.7 
1968 I 255.1 401.8 63.5 -83.2 
II 283.0 432.3 64.1 -85.2 
III 269.8 433.8 65.4 -98.6 
IV 294.4 466.8 67.4 -105.0 
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Table A.4. Quarterly estimates of DY in current prices, seasonally 
adjusted at annual rates L million 
Year GNP Tt PY lY DY 
1961 I 706.2 107.5 598.7 28.0 570.7 
II 720.4 110.0 610.4 30.9 579.5 
III 712.4 116.4 596.0 30.9 565.1 
IV 748.9 111.2 637.7 34.3 603.4 
1962 I 763.5 119.9 643.6 34.6 609.0 
II 771.4 113.6 657.8 35.2 622.6, 
III 764.2 114.8 649.4 36.7 612.7 
IV 801.4 122.9 678.5 36.9 641.6 
1963 I 816.5 121.0 695.5 39.6 655.9 
II 826.5 124.8 701.7 38.3 663.4 
III 852.6 127.2 72.54 38.7 686.7 
IV 851.2 132.3 718.9 42.8 676.1 
1964 I 899.4 137.9 761.5 45.1 716.4 
II 944.6 148.7 795.9 48.5 747.4 
III 950.9 151.3 799.6 51.5 748.1 
IV 974.3 155.4 818.9 51.5 767.4 
1965 I 979.8 159.6 820.2 50.9 769.3 
11 1025.9 165.6 860.3 53.4 806.9 
III 1033.6 161.6 872.0 53.9 818.1 
IV 1042.0 168.7 873.3 60.0 813.3 
1966 I 1032.9 175.4 857.5 62.9 794.6 
II 1046.4 181.6 864.8 63.5 801.3 
III 1056.4 191.2 865.2 71.0 794.2 
IV 1119.8 189.5 930.3 71.6 858.7 
1967 I 1112.4 202.0 910.4 74.2 836.2 
II 1150.1 204.3 945.8 84.7 861.1 
III 1171.2 206.5 964.7 82.3 882.4 
IV 1221.4 209.9 1011.5 84.9 926.6 
1968 I 1217.7 215.9 1001.8 85.4 916.4 
II 1285.8 227.5 1058.3 83.6 974.7 
III 1290.3 233.7 1056.6 90.6 966.0 
IV 1346.6 243.8 1102.8 100.1 1002.7 
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APPENDIX B: ACTUAL AND PREDICTED VALUES FOR THE TWENTY-TWO 
ENDOGENOUS VARIABLES OF THE MODEL DURING THE SAMPLE 
PERIOD, TABULATED AND GRAPHED 
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List of symbols used in this Appendix: 
A = actual value in constant (1963) prices often after minor adjustments 
for special events such as strikes and tax changes 
P = predicted value corresponding to the actual value defined above. 
The prediction was obtained by inserting the actual values of the 
exogenous variables into the reduced form of the model as 
described in Chapter V 
R = residual = actual value minus the predicted value 
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Table B.l. Actual and predicted values for Irish consumption 1961 II-
1968 IV & million 
Year A P R=A-P R/A % 
1961 I 
II 552.0 555.6 -3.6 -0.7 
III 553.7 566.2 -12.5 -2.3 
IV 561.1 564.2 -3.1 -0.6 
1962 I 569.6 562.6 7.0 1.2 
II 569.2 570.7 -1.5 -0.3 
III 568.3 571.3 -3.0 -0.5 
IV 591.8 571.0 20.8 3.5 
1963 I 590.5 590.1 -0.4 -0.1 
II 606.7 591.3 15.4 2.5 
III 605.8 609.0 -3.2 -0.5 
IV 609.4 607.8 -1.6 -0.3 
1964 I 614.1 618.4 -4.3 -0.7 
II 617.0 616.4 0.6 0.1 
III 621.3 620.7 0.6 0.1 
IV 630.8 626.4 4.4 0.7 
1965 I 626.1 629.9 -3.8 -0.6 
II 628.7 626.3 2.4 0.4 
III 630.7 631.5 0.8 -0.1 
IV 633.8 635.9 -2.1 -0.3 
1966 I 625.4 631.5 -6.1 -1.0 
II 630.2 633.7 -3.5 -0.6 
III 654.6 628.3 26.3 4.0 
IV 660.4 655.2 5.2 0.8 
1967 I 654.7 662.8 -8.1 -1.2 
II 651.4 661.7 -10.3 -1.6 
III 670.4 666.6 3.8 0.6 
IV 672.5 681.3 -8.8 -1.3 
1968 I 677.7 667.8 9.9 1.5 
II 697.1 686.0 11.1 1.6 
III 681.1 690.9 -9.8 -1.4 
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Table B.2. Actual and predicted values for Irish investment 1961 II-
1968 IV h million 
Year A P R=A-P R/A 7, 
1961 I 
II 130.7 125.1 5.6 4.3 
III 116.6 138.6 -22.0 -18.9 
IV 126.3 123.1 3.2 2.5 
1962 I 130.0 126.1 3.9 3.0 
II 135.0 130.9 4.1 3.0 
III 140.0 134.8 5.2 3.7 
IV 147.8 137.7 10.1 6.8 
1963 I 144.5 150.1 -5.6 -3.9 
II 142.8 146.4 -3.6 -2.5 
III 164.7 153.1 11.6 7.0 
IV 179.6 169.4 10.2 5.7 
1964 I 173.1 187.3 -14.2 -8.2 
II 192.0 177.1 14.9 7.8 
III 177.4 193.7 -16.3 -9.2 
IV 180.6 183.1 -2.5 -1.4 
1965 I 195.5 183.1 12.4 6.3 
II 205.0 192.4 12.6 6.2 
III 200.8 202.3 -1.5 -0.8 
IV 191.5 200.8 -9.3 -4.9 
1966 I 173.4 187.5 -11.1 -6.3 
II 177.2 179.4 -2.2 -1.2 
III 186.0 171.7 14.3 7.7 
IV 178.0 189.6 -11.6 -6.5 
1967 I 182.9 187.3 -4.4 -2.4 
II 174.7 192.0 17.3 -9.9 
III 181.6 188.8 -7.2 -4.0 
IV 179.9 198.2 -18.3 -10.2 
1968 I 198.0 182.0 16.0 3.1 
II 218.9 208.0 10.9 5.0 
III 228.5 221.4 7.1 3.1 
IV 250.5 232.8 17.7 7.1 
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Table B.3. Actual and predicted values for Irish consumer imports 1961 II-
1968 IV t, million 
Year A P R=A-P R/A % 
1961 I 
II 52.9 52.9 0 0 
III 57.3 54.0 3.3 2.8 
IV 57.5 55.5 2.0 1.6 
1962 I 57.6 55.3 2.3 1.8 
II 57.9 57.0 0.9 0.7 
III 56.5 57.2 -0.7 -0.5 
IV 60.3 56.5 3.8 2.6 
1963 I 62.8 62.0 0.8 0.6 
II 63.7 63.3 0.4 0.3 
III 64.0 67.2 -3.2 -1.9 
IV 70.4 67.0 3.4 1.9 
1964 I 67.5 72.0 -4.5 -2.6 
II 71.6 70.3 1.3 0.7 
III 67.6 73.0 -5.4 -3.0 
IV 71.3 72.3 -1.0 -0.6 
1965 I 74.5 74.7 -0.2 -0.1 
II 76.0 75.4 0.6 0.3 
III 79.8 77.1 2.7 1.4 
IV 76.8 79.6 -2.8 -1.5 
1966 I 74.9 77.4 -2.5 -1.4 
II 69.2 77.0 -7.8 4.4 
III 88.2 73.4 14.8 8.0 
IV 82.2 87.1 -4.9 -2.8 
1967 I 81.8 86.0 -4.2 -2.3 
II 76.6 85.6 -9.0 -5.2 
III 81.6 84.2 -2.6 1.4 
IV 80.5 89.3 -8.8 -4.9 
1968 I 96.6 86.2 10.4 5.3 
II 99.4 96.9 2.5 1.1 
III 105.2 99.1 6.1 2.7 
IV 110.0 101.3 8.7 3.5 
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Table B.4. Actual and predicted values for Irish imports of producers' 
durables 1961 11-1968 IV t million 
Year A P R=A-P R/A 7. 
1961 I 
II 36.2 36.0 0.2 0.6 
III 33.3 38.3 -5.0 -15.0 
IV 35.8 35.9 -0.1 0.3 
1962 I 36.0 37.1 -1.1 -3.1 
II 37.5 37.6 -0.1 -0.3 
III 39.1 38.8 0.3 0.8 
IV 44.2 39.9 4.3 9.7 
1963 I 43.5 44.3 -0.8 -1.8 
II 41.6 43.8 -2.2 -5.3 
III 49.1 43.7 5.4 11.0 
IV 53.5 48.9 4.6 8.6 
1964 I 51.0 52.8 -1.8 -3.5 
II 49.5 50.7 -1.2 -2.4 
III 52.8 50.0 2.8 5.3 
IV 50.8 52.6 -1.8 -3.5 
1965 I 52.4 51.1 1.3 2.5 
II 58.5 52.1 6.4 10.9 
III 55.0 56.8 -1.8 -3.3 
IV 52.3 54.9 -2.6 -5.0 
1966 I 48.5 52.5 -4.0 -8.3 
II 51.0 50.6 0.4 0.8 
III 56.0 51.4 -.6 8.2 
IV 54.9 56.4 -1.5 -2.7 
1967 I 55.7 56.4 -0.7 -1.3 
II 49.2 57.2 -8.0 -16.3 
III 53.0 53.4 -0.4 -0.8 
V 51.0 56.7 -5.7 -11.2 
1968 I 55.5 53.6 1.9 3.4 
II 61.1 58.3 2.8 4.6 
III 65.0 62.0 3.0 4.6 
IV 68.6 65.4 3.2 4.7 
QUARTERLY QATR 
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Table B.5. Actual and predicted values for Irish imports of producers' 
nondurables 1961 11-1968 IV t million 
Year A P R=A-P R/A 7. 
1961 I 
II 140.0 141.7 -1.7 -1.2 
III 148.0 144.8 3.2 2.2 
IV 140.0 146.6 -6.6 -4.7 
1962 I 137.7 142.4 -4.7 -3.4 
II 140.2 141.9 -1.7 -1.2 
III 148.2 144.2 4.0 2.7 
IV 150.0 149.6 0.4 0.3 
1963 I 150.0 153.1 -3.1 -2.1 
II 150.0 152.4 -2.4 -1.6 
III 153.5 153.8 -0.3 -0.2 
IV 176.2 159.1 17.1 9.7 
1964 I 176.0 176.4 -0.4 -0.2 
II 176.9 174.3 2.6 1.5 
III 175.2 178.1 -2.9 -1.7 
IV 177.4 175.0 2.4 1.4 
1965 I 178.8 176.3 2.5 1.4 
II 172.6 179.0 -6.4 -3.7 
III 168.2 177.2 -9.0 -5.4 
IV 168.5 174.2 -5.7 -3.4 
1966 I 164.2 171.8 -7.6 -4.6 
II 162.0 167.6 -5.6 -3.5 
III 173.0 164.7 8.3 4.8 
IV 176.6 174.9 1.7 1.0 
1967 I 181.6 176.7 4.9 2.7 
II 181.6 180.6 1.0 0.6 
III 181.6 180.0 1.6 0.9 
IV 182.3 181.8 0.5 0.2 
1968 I 205.2 194.0 11.2 5.5 
II 210.7 213.0 -2.3 -1.1 
III 213.0 219.0 -6.0 -2.8 
IV 229.8 222.6 7.2 3.1 
QUARTERLY DRTR 
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Table B.6. Actual and predicted values for Irish service imports 
1961 11-1968 IV h million 
Year A P R=A-P R/A 7, 
1961 I 
II 16.2 16.7 -0.5 -3.1 
III 16.7 18.0 -1.3 -7.8 
IV 17.6 18.1 -0.4 -2.3 
1962 I 18.4 18.1 0.3 1.6 
II 19.1 18.6 0.5 2.6 
III 19.9 19.4 0.5 2.5 
IV 20.6 19.8 0.8 3.9 
1963 I 21.3 21.1 0.2 0.9 
II 22.0 21.5 0.5 2.3 
III 22.8 23.0 -0.2 -0.9 
IV 23.6 23.4 0.2 0.9 
1964 I 24.6 24.7 -0.1 -0.4 
II 25.6 24.9 0.7 2.7 
III 26.2 25.9 0.3 1.2 
IV 26.4 26.5 -0.1 -0.4 
1965 I 26.6 26.5 0.1 0.4 
II 26.8 26.5 0.3 1.1 
III 27.4 27.1 0.3 1.1 
IV 28.4 27.9 0.5 1.8 
1966 I 29.7 29.6 0.1 0.3 
II 30.9 31.0 -0.1 -0.3 
III 31.2 30.9 0.3 1.0 
IV 30.5 30.9 -0.4 -1.3 
1967 I 29.5 31.1 -1.6 -5.4 
II 28.8 29.5 -0.7 -2.4 
III 29.1 29.7 -0.6 -2.1 
IV • 30.3 30.5 -0.2 -0.7 
1968 I 30.0 29.6 0.4 1.3 
II 32.8 30.9 1.9 5.8 
III 32.0 32.4 -0.4 -1.3 
IV 33.0 32.6 0.4 1.2 
QURRTERLT QRTR 
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Table B.7. Actual and predicted values for Irish consumer exports to 
the UK 1961 II - 1968 IV h million 
Year A P R=A-P R/A % 
1961 I 
II 60.2 59.9 4.3 7.1 
III 52.9 57.6 -4.7 -8.9 
IV 53.1 53.9 -0.8 -1.5 
1962 I 54.2 53.7 0.5 0.9 
II 53.2 55.0 -1.8 -3.4 
III 50.0 55.9 -5.9 -11.8 
IV 55.4 49.4 6.0 10.8 
1963 I 55.1 53.8 1.3 2.4 
II 60.2 53.9 6.3 10.5 
III 58.9 61.0 -2.1 -3.6 
IV 60.2 62.2 -2.0 -3.3 
1964 I 56.0 62.8 -6.8 -12.1 
II 61.4 61.9 -0.5 -0.8 
III 65.7 65.3 0.4 0.6 
IV 60.2 68.7 -8.5 -14.1 
1965 I 56.0 61.4 -5.4 -9.6 
II 62.3 59.3 3.0 4.8 
III 65.0 62.3 2.7 4.2 
IV 68.0 65.5 2.5 3.8 
1966 I 70.7 67.8 2.9 4.1 
II 60.6 71.0 -10.4 -17.2 
III 60.6 65.8 3.8 5.5 
IV 67.7 69.7 -2.0 -3.0 
1967 I 76.0 73.1 2.9 3.8 
II 82.5 78.5 4.0 4.9 
III 88.2 84.3 3.9 4.4 
IV 92.3 89.1 3.2 3.5 
1968 I 91.1 88.2 2.9 3.2 
II 84.1 89.9 -5.8 -6.9 
III 84.3 81.1 3.2 3.8 
IV 87.9 82.7 5.2 5.9 
QUARTERLY DATA 
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Table E^S. Actual and predicted values of Irish producer nondurable 
exports to the UK 1961 11-1968 IV h million 
Year A P R=A-P R/A % 
1961 I 
II 24.5 24.3 0.2 0.8 
III 23.0 24.0 -1.0 -4.3 
IV 23.0 22.6 0.4 1.7 
1962 I 23.2 22.6 0.6 2.6 
II 23.2 22.8 0.4 1.7 
III 24.2 22.9 1.3 5.4 
IV 24.1 24.2 -0.1 -0.4 
1963 I 24.0 24.2 -0.2 -0.8 
II 24.4 24.1 0.3 1.2 
III 25.0 24.9 0.1 0.4 
IV 28.7 25.6 3.1 10.5 
1964 I 28.0 29.4 -1.4 -5.0 
II 29.3 29.0 0.3 1.0 
III 27.6 30.2 -2.6 -9.4 
IV 30.0 28.8 1.2 4.0 
1965 I 31.0 31.2 -0.2 -0.6 
II 31.0 32.1 -1.1 -3.5 
III 31.5 32.4 -0.9 -2.9 
IV 31.8 33.0 -1.2 -3.8 
1966 I 31.7 33.2 -1.5 -4.7 
II 31.5 33.2 -1.7 -5.4 
III 31.5 33.1 -1.6 -5.1 
IV 31.8 33.2 -1.4 -4.4 
1967 I 32.0 33.4 -1.4 -4.4 
II 32.8 33.3 -0.5 -1.5 
III 34.0 34.1 -0.1 -0.3 
IV 40.2 35.0 5.2 12.9 
1968 I 42.5 41.0 1.5 3.5 
II 43.2 43.3 -0.1 -0.2 
III 45.7 43.8 1.9 4.2 
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Table B.9. Actual and predicted values for Irish GNP 1961 11-1968 IV 
fc million 
Year A P R=A-P R/A % 
1961 I 
II 746.0 737.5 8.2 1.1 
III 739.8 780.1 -40.6 -5.5 
IV 772.0 767.2 4.5 0.6 
1962 I 767.0 751.8 14.9 1.9 
II 764.8 763.1 1.4 0.2 
III 760.4 767.0 -6.9 -0.9 
IV 794.3 766.8 27.2 3.4 
1963 I 794.6 795.8 -1.9 -0.2 
II 818.5 796.3 19.0 2.3 
III 837.8 833.2 1.4 0.2 
IV 820.8 833.1 -15.5 -1.9 
1964 I 843.3 863.0 -22.8 -2.7 
II 860.8 848.8 8.8 1.0 
III 848.1 860.9 -15.9 -1.9 
IV 866.9 871.7 -7.9 -0.9 
1965 I 866.9 867.6 -3.8 -0.4 
II 879.5 863.6 12.8 1.5 
III 886.5 879.6 4.1 -0.5 
IV 894.6 894.1 -2.6 -0.3 
1966 I 875.4 877.3 -2.1 -0.2 
II 894.8 899.4 -4.8 -0.5 
III 886.3 871.4 15.6 1.8 
IV 916.3 921.1 -4.0 -0.4 
1967 I 933.5 943.0 -9.6 -1.0 
II 944.5 951.8 -7.4 -0.8 
III 973.6 971.2 2.4 0.2 
IV 987.6 992.0 -4.5 -0.5 
1968 I 944.6 938.3 6.2 0.7 
II 1001.5 990.1 11.2 1.1 
III 983.5 984.0 -0.6 -0.1 
IV 1024.4 1006.3 18.0 1.8 
0 . 0 0  
QUARTERLY DATA 
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Table B.IO. Actual and predicted values for Irish taxes on expenditure 
1961 11-1958 IV L million 
Year A P R=A-P R/A % 
1961 I 
II 90.0 89.0 1.0 1.1 
III 96.2 91.5 4.7 4.9 
IV 89.5 91.4 -1.9 -2.1 
1962 I 96.8 92.6 4.2 4.3 
II 89.7 96.6 -6.9 -7.7 
III 91.6 96.6 -5.0 -5.5 
IV 98.7 96.4 2.3 2.3 
1963 I 95.6 106.4 -10.8 -11.3 
II 100.4 106.4 -6.0 -6.0 
III 100.3 114.5 -14.2 -14.2 
IV 103.4 114.0 -10.6 -10.3 
1964 I 105.7 117.5 -11.8 -11.2 
II 112.6 118.0 -5.4 -4.8 
III 112.5 119.8 -7.3 -6.5 
IV 115.4 122.2 -6.8 -5.9 
1965 I 116.6 125.2 -8.6 -7.4 
II 119.5 123.2 -3.7 -3.1 
III 114.8 125.1 -10.3 -9.0 
IV 120.4 126.7 -6.3 -5.2 
1966 I 124.4 126.3 -1.9 -1.5 
II 128.4 124.9 3.5 2.7 
III 133.8 124.6 9.2 6.9 
IV 130.9 136.9 -6.0 -4.6 
1967 I 140.1 140.1 0 0 
II 140.9 138.5 2.4 1.7 
III 142.3 139.0 3.3 2.3 
IV 142.6 147.0 -4.4 -3.1 
1968 I 143.5 144.0 -0.5 -0.4 
II 150.0 149.8 0.2 0.1 
III 152.5 155.4 -2.9 -1.9 
IV 156.8 151.3 5.5 -3.5 
QUARTERLY DATA 
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Table B.ll, Actual and predicted values for . ish taxes on income 
1961 11-1968 IV t million 
Year A P R=A-P R/A 7, 
1961 I 
II 44.8 44.0 0.8 1.8 
III 45.4 50.8 -5.4 -11.9 
IV 49.1 47.4 1.7 3.5 
1962 I 48.9 50.1 -1.2 -2.5 
II 49.2 49.5 -0.2 -0.4 
III 51.5 50.7 0.8 1.6 
IV 52.0 49.9 2.1 4.0 
1963 I 55.3 57.1 -1.8 -3.3 
II 55.4 51.4 4.0 7.2 
III 56.5 58.0 -1.5 -2.7 
IV 59.8 60.6 -0.8 -1.3 
1964 I 61.6 61.8 -0.2 -0.3 
II 63.7 62.3 1.4 2.2 
III 64.5 65.2 -0.7 -1.1 
IV 66.3 64.7 1.6 2.4 
1965 I 64.8 65.8 -1.0 -1.5 
II 66.7 65.3 1.4 -2.1 
III 67.4 68.6 -1.2 -1.8 
IV 73.0 72.1 0.9 1.2 
1966 I 74.6 75.3 -0.7 -0.9 
II 74.9 75.6 -0.7 -0.9 
III 80.0 73.6 6.4 8.0 
IV 80.1 77.2 2.9 3.6 
1967 I 81.1 84.2 -3.1 -3.8 
II 88.3 86.7 1.6 1.8 
III 85.3 84.2 1.1 1.3 
IV 86.6 89.7 -3.1 -3.6 
1968 I 86.9 84.2 2.7 3.1 
II 86.8 85.1 1.7 2.0 
III 93.2 96.5 -3.3 -3.5 
IV 99.2 97.6 1.6 1.6 
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Table B.12. Actual and predicted values of Irish depreciation 1961 II-
1968 IV -L million 
Year A P R=A-P R/A % 
1961 I 
II 46.9 56.8 -9.9 -21.1 
III 48.1 57.5 -9.4 -19.5 
IV 49.7 58.0 -8.3 -16.7 
1962 I 51.2 58.6 -7.4 -14.5 
II 52.6 59.3 -6.7 -12.7 
III 54.0 59.9 -5.9 -10.9 
IV 55.5 56.7 -1.2 -2.2 
1963 I 57.2 57.4 -0.2 -0.3 
II 58.9 58.1 -0.2 1.3 
III 60.0 58.8 1.2 2.0 
IV 60.3 59.6 0.7 1.2 
1964 I 60.4 60.6 -0.2 -0.3 
II 60.9 61.5 -0.6 -1.0 
III 61.7 62.5 -0.8 -1.3 
IV 63.0 63.4 -0.4 -0.6 
1965 I 64.4 64.4 0.0 0 
II 65.6 65.4 0.2 0.3 
III 66.6 66.5 0.1 0.2 
IV 67.5 61.6 5.9 8.7 
1966 I 68.4 68.6 -0.2 -0.3 
II 69.5 69.5 0.0 0 
III 70.2 70.3 -0.1 -0.1 
IV 70.7 71.3 -0.6 -0.8 
1967 I 71.0 70.7 0.3 0.4 
II 71.5 71.6 -0.1 -0.1 
III 72.2 72.4 -0.2 -0.3 
IV 73.2 73.3 -0.1 -0.1 
1968 I 74.2 74.1 0.1 0.1 
II 75.1 75.1 0 0 
III 75.9 76.3 -0.4 -0.5 
IV 76.8 77.5 -0.7 -0.9 
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Table B.13. Actual and predicted values of UK consumption 1961 II-
1968 IV h million 
Year A P R=A-P R/A % 
1961 I 
II 18,820 19,002 -182 -1.0 
III 18,928 18,999 -71 0.4 
IV 18,908 19,094 -186 -1.0 
1962 I 19,032 19,032 0 0 
II 19,304 19,152 152 0.8 
III 19,276 19,380 -104 -0.5 
IV 19,464 19,397 67 0.3 
1963 I 19,536 19,593 -57 -0.3 
II 20,072 19,636 436 2.2 
III 20,376 20,296 80 0.4 
IV 20,364 20,612 -248 -1.2 
1964 I 20,628 20,588 40 -0.2 
II 20,676 20,840 -164 -0.8 
III 20,804 20,884 -80 -0.4 
IV 21,024 21,012 12 0.1 
1965 I 21,108 21,266 -158 -0.7 
II 20,984 21,322 -338 -1.6 
III 21,268 21,206 62 0.3 
IV 21,372 21,472 -100 -0.5 
1966 I 21,676 21,553 123 0.6 
II 21,844 21,803 41 0.2 
III 21,540 21,926 -386 -1.8 
IV 21,416 21,709 -294 -1.4 
1967 I 21,604 21,538 66 0.3 
II 21,940 21,616 3 24 1.5 
III 22,288 21,933 355 1.6 
IV 22,464 22,162 302 1.3 
1968 I 83,032 22,534 498 2.2 
II 22,172 22,931 -759 -3.4 
III 22,460 22,131 279 1.2 
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Table B.X4. Actual and predicted values of UK investment 1961 11-1968 IV 
•L million 
Year A P R=A-P R/A % 
1961 1 
II 5232 5083 149 2.8 
III 5108 5025 83 1.6 
IV 5028 4985 43 0.9 
1962 I 4808 4817 -9 -0.2 
II 4936 4776 160 3.2 
III 5108 4803 305 6.0 
IV 4748 4959 -211 -4.4 
1963 I 4284 5008 -724 -16.9 
II 5136 4759 377 7.3 
III 5204 5568 -364 -7.0 
IV 5896 5889 7 0.1 
1964 I 6032 6038 4 0.1 
II 6360 6231 129 2.0 
III 6400 6315 85 1.3 
IV 6648 6397 251 3.8 
1965 I 6324 6774 -450 -7.1 
II 6216 6545 -329 -5.3 
III 6308 6433 -125 -2.0 
IV 6488 6629 -141 -2.2 
1966 I 6344 6642 -298 -4.7 
II 6316 6583 -267 -4.7 
III 6520 6641 -121 -1.8 
IV 6550 6601 -51 -0.8 
1967 I 6592 6602 -10 -0.2 
II 6892 6273 619 9.0 
III 6800 6523 277 4.1 
IV 6720 6233 487 7.2 
1968 I 6340 7168 -828 -13.1 
II 6992 6843 149 2.1 
III 7124 6921 203 2.8 
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Table B,15. Actual and predicted values of UK consumer imports 1961 II-
1968 IV t million 
Year A P R=A-P R/A % 
1961 I 
II 1810 1837 -27 -1.5 
III 1830 1837 -7 -0.4 
IV 1825 1848 -23 -1.3 
1962 I 1850 1841 9 0.5 
II 1890 1854 36 1.9 
III 1850 1879 -29 -1.6 
IV 1800 1797 3 0.2 
1963 I 1810 1819 -9 -0.5 
II 1851 1824 27 1.5 
III 1932 1897 35 1.8 
IV 1919 1932 -13 -0.7 
1964 I 1938 1929 9 0.5 
II 1944 1957 -13 -0.7 
III 1947 1962 -15 -0.8 
IV 1960 1976 -16 -0.8 
1965 I 1863 1905 -42 -2.3 
II 1901 1911 -10 -0.5 
III 1932 1898 34 1.8 
IV 1952 1928 24 1.2 
1966 I 1968 1937 31 1.6 
II 1935 1964 -29 -1.5 
III 1900 1978 -78 -3.9 
IV 1911 1954 -43 -2.2 
1967 I 2031 2034 -3 -0.1 
II 2083 2043 40 1.9 
III 2131 2078 53 2.5 
IV 2139 2104 35 1.6 
1968 I 2099 2044 55 2.6 
II 2004 2088 -84 -4.2 
III 2028 2005 23 1.1 
IV 2063 2031 32 1.6 
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Table B.16. Actual and predicted values of UK imports of producer 
durables 1961 11-1968 IV & million 
Year A P R=A-P R/A 7. 
1961 I 
II 388 332 56 14.4 
III 412 342 70 16.8 
IV 408 356 52 12.7 
1962 I 400 395 5 1.3 
II 414 402 12 2.9 
III 401 411 -10 -2.5 
IV 402 430 -28 -7.0 
1963 I 394 457 -63 -16.0 
II 411 329 82 20.0 
III 415 417 -2 -0.5 
IV 445 467 -22 -4.9 
1964 I 496 475 21 4.2 
II 525 521 4 0.8 
III '44 538 6 1.1 
IV 563 563 0 0 
1965 I 556 621 -65 -11.7 
II 555 610 -55 -9.9 
III 610 607 3 0.5 
IV 649 656 -7 1.1 
1966 I 661 672 -11 -1.7 
II 665 682 -17 -2.6 
III 667 702 -35 -4.9 
IV 670 716 -46 -6.4 
1967 I 719 707 12 1.7 
II 748 683 65 8.7 
III 837 840 -3 -0.4 
IV 830 840 -10 -1.2 
1968 I 896 980 -84 -9.4 
II 890 979 -89 -10.0 
III 996 971 25 2.5 
IV 1090 1012 78 7.2 
QUARTERLY DATA 







5.00  IS.00 0.00 10 .00  _  
Q U A R T E R S  1 9 6 1 . 2  =  Q  
30.00  
NO 
Figure B.16. Actual and predicted UK producer durable imports, 1961 II - 1968 IV fe million 
228 
Table B.17. Actual and predicted values of UK imports of producer 
nondurables 1961 11-1968 IV t million 
Year A P R=A-P R/A ' 
1961 I 
II 2288 2362 -74 -3.2 
III 2206 2278 -72 -3.3 
IV 2199 2245 -46 -2.1 
1962 I 2231 2225 6 0.3 
II 2240 2254 -14 -0.6 
III 2402 2265 137 5.7 
IV 2394 2376 18 0.8 
1963 I 2393 2407 -14 -0.6 
II 2393 2394 -1 0 
III 2375 2502 -127 -5.3 
IV 2756 2557 199 7.2 
1964 I 2735 2748 -13 -0.5 
II 2816 2780 36 1.3 
III 2746 2828 -82 -3.0 
IV 2834 2819 15 0.5 
1965 I 2906 2931 -25 -0.9 
II 3020 2956 64 2.1 
III 3020 3011 9 0.3 
IV 3020 3054 -34 -1.1 
1966 I 3020 3059 -39 -1.3 
II 3020 3068 -48 -1.6 
III 3020 3092 -72 -2.3 
IV 3020 3109 -87 -2.9 
1967 I 3020 3096 -76 -2.5 
II 3020 3050 -30 -1.0 
III 3047 3089 -42 -1.4 
IV 3200 3068 132 4.1 
1968 I 3439 3330 109 3.2 
II 3450 3424 26 0.8 
III 3551 3421 130 3.7 
IV 3468 3485 -17 -0.5 
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Figure B.17. Actual and predicted UK producer nondurable imports, 1961 II - 1968 IV b million 
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Table B.18. Actual and predicted values of UK service imports 1961 II-
1968 IV h million 
Year A P R=A-P R/A ' 
1961 I 
II 1487 15.4 -27 -1.8 
III 1478 1510 -32 -2.2 
IV 1496 1509 -13 -0.9 
1962 I 1576 1512 64 4.1 
II 1562 1549 13 0.8 
III 1504 1545 -41 -2.7 
IV 1548 1529 19 1.2 
1963 I 1548 1558 -10 -0,6 
II 1581 1554 27 1.7 
III 1598 1600 -2 -0.1 
IV 1609 1625 -16 -1.0 
1964 I 1653 1630 23 1.4 
II 1660 1660 0 0 
III 1651 1666 -15 -0.9 
IV 1650 1670 -20 -1.2 
1965 I 1665 1689 -24 -1.4 
II 1704 1692 12 0.7 
III 1739 1707 32 1.8 
IV 1728 1735 -7 -0.4 
1966 I 1693 1731 -38 -2.2 
II 1719 1720 -1 -0.1 
III 1750 1738 12 0.7 
IV 1744 1756 -12 -0.7 
1967 I 1711 1749 -38 -2.2 
II 1762 1721 41 2.3 
III 1798 1754 44 2.4 
IV 1826 1759 67 3.7 
1968 I 1819 1826 -7 -0.4 
11 1764 1815 -51 -2.9 
III 1757 1789 -32 -1.8 
IV 1845 1790 55 3.0 
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Figure B.18. Actual and predicted UK service imports, 1961 II - 1968 IV k million 
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Table B.19. Actual and predicted values of UK GNP 1961 11-1968 IV 
& million 
Year A P R=A-P R/A % 
1961 I 
II 28579 28537 42 0.1 
III 28655 28601 54 0.2 
IV 28579 28694 -115 -0.4 
1962 I 28427 28521 -94 -0.3 
II 28919 28655 264 0.9 
III 28865 28722 143 0.5 
IV 28863 29019 -156 -0.5 
1963 I 23700 29384 -684 -2.4 
II 29926 29249 677 -2.3 
III 30179 30366 -187 -0.6 
IV 30628 31018 -390 -1.3 
1964 I 31008 31004 4 0 
II 31363 31424 -61 -0.2 
III 31637 31527 110 0.3 
IV 32069 31786 283 0.9 
1965 I 32031 32484 -453 -1.4 
II 31688 32367 -679 -2.1 
III 32199 32340 -141 -0.4 
IV 32558 32775 -217 -0.7 
1966 I 32707 32826 -119 -0.4 
II 32789 32921 -132 -0.4 
III 32830 33166 -336 -1.0 
IV 33058 33343 -285 -0.9 
1967 I 33374 33213 161 0.5 
II 33528 32704 824 2.5 
III 33713 33134 579 1.7 
IV 33339 32777 562 1.7 
1968 I 34281 34684 -403 -1.2 
II 33994 34407 -413 -1.2 
III 34654 34319 335 1.0 
IV 35145 34447 698 2.0 
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Figure B.19. Actual and predicted UK GNP, 1961 II - 1968 IV t million 
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Table B.20. Actual and predicted values of UK taxes on expenditure 
1961 11-1968 IV h million 
Year A P R=A-P R/A ' 
1961 I 
II 3828 3879 -51 -1.3 
III 3834 3877 -43 -1.1 
IV 3929 3923 6 0.2 
1962 I 3941 3906 35 0.9 
II 3969 3962 7 0.2 
III 3980 3942 38 1.0 
IV 3997 3937 60 1.5 
1963 I 3943 4020 -77 -2.0 
II 4096 4051 45 1.1 
III 4118 4116 2 0 
IV 4134 4255 -121 -2.9 
1964 I 4162 4248 —86 -2.1 
II 4281 4365 -84 -2.0 
III 4337 4385 —48 -1.1 
IV 4495 4443 52 -1.2 
1965 I 4584 4584 0 0 
II 4601 4581 20 0.4 
III 4604 4527 77 1.7 
IV 4681 4651 30 0.6 
1966 I 4715 4694 21 0.4 
II 4789 4821 -32 -0.7 
III 4955 5221 -266 -5.1 
IV 5157 5101 57 1.1 
1967 I 5180 5036 144 2.8 
II 5215 5101 114 2.2 
III 5277 5249 28 0.5 
IV 5346 5384 -38 -0.7 
1968 I 5593 5499 94 1.7 
II 5601 5723 -122 -2.2 
III 5804 5859 -55 -0.9 
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Figure 20, Actual and predicted UK taxes on expenditure, 1961 II - 1968 IV fe million 
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Table B.21. Actual and predicted values of UK taxes on income 1961 II-
1968 IV t million 
Year A P R=A-P R/A 7. 
1961 I 
II 3287 3 255 32 1.0 
III 3294 3292 2 O.I 
IV 3282 3311 -29 -0.9 
1962 I 3427 3479 -52 -1.5 
II 3559 3451 108 3.0 
III 3572 3560 12 0.3 
IV 3617 3574 43 1.2 
1963 I 3468 3595 -127 -3.7 
II 3524 3557 -33 -0.9 
III 3233 3157 76 2.4 
IV 3304 3255 49 1.5 
1964 I 3321 3347 -26 -0.8 
II 3352 3452 -100 -3^0 
III 3436 3510 -74 -2.2 
IV 3578 3576 2 0.1 
1965 I 3669 3691 -22 -0.6 
II 3633 3649 -16 0.4 
III 3703 3753 -50 -1.4 
IV 3899 3892 7 0.2 
1966 I 4013 3954 59 -1.5 
II 3983 3976 7 0.1 
III 3880 3963 -83 -2.1 
IV 3914 3963 -49 -1.2 
1967 I 4320 43 70 -50 -1.2 
II 4457 4380 77 1.7 
III 4478 4432 46 1.0 
IV 4512 4413 99 2.2 
1968 I 4677 4627 50 1.1 
II 4667 4730 -63 -1.3 
III 4727 4655 82 1.7 
IV 4740 4745 -5 -0.1 
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Figure B.21. Actual and predicted UK taxes on income, 1961 II - 1968 IV t million 
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Table B.22. Actual and predicted values of UK depreciation 1961 II-
1968 IV t million 
Year A P R=A-P R/A ' 
1961 I 
II 2135 2127 8 0.4 
III 2155 2153 2 0.1 
IV 2174 2178 -4 -0.2 
1962 I 2191 2188 3 0.1 
II 2209 2210 -1 0 
III 2231 2233 -2 -0.1 
IV 2257 2260 -3 -0.1 
1963 I 2280 2294 -14 -0.6 
II 2303 2311 -8 -0.6 
III 2329 2335 -6 -0.3 
IV 2360 2359 1 0 
1964 I 2391 2389 2 0.1 
II 2420 2420 0 0 
III 2449 2454 -5 -0.2 
IV 2476 2487 -11 -0.4 
1965 I 2503 2495 8 0.3 
II 2531 2527 4 0.2 
III 2560 2559 1 0 
IV 2590 2591 -1 0 
1966 I 2615 2624 -9 -0.3 
II 2641 2655 -14 -0.5 
III 2677 2687 -10 -0.4 
IV 2724 2719 5 0.2 
1967 I 2777 2780 -3 -0.1 
II 2826 2812 14 0.5 
III 2859 2845 14 0.5 
IV 2878 2880 
-2 -0.1 
1968 I 2892 2913 -21 -0.7 
II 2914 2914 0 0 
III 2943 2948 -5 -0.2 
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Figure B.22. Actual and predicted UK depreciation, 1961 II - 1968 IV t million 
